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CASES OF RECOVERY FROM SYMPTOMS POINTING ` 
TO THE PRESENCE OF PROGRESSIVE ORGANIC 
CEREBRAL DISEASE. 


BY J. 8. BRISTOWZE, M.D., F.R.S. 


.INTERESTING as all cases of intracranial disease are from < 
many points of view, those are specially interesting to the 
practical physician in which recovery ensues from symptoms 
which former experience had led him to regard as indicative 
‘of progressive mischief tending to a fatal result. Of recovery, 
more or less complete, from all kinds of so-called “ functional ” 
disorders we have, of course, ample experience. Of reeovery 
also more or less complete, from small heemorrhagid effusions or 
from small patches of softening, again ‘clear evidence is 
` sufficiently abundant. Simple inflammation of the surface, 
or even of the substance, of the brain, no doubt subsides, 
leaving little or no clinical trace of its pre-existence; and, 
probably, this is of more common occurrence than most of us 
“suspect. Syphilitic affections, again, are not -unfrequently ` 
benefited, and sometimes cured, by appropriate treatment. 
Nevertheless it cannot be denied that symptoms indicative of 
‘obvious inflammation of the cerebral meninges, symptoms 
pointing to the presence of cerebral tubercle, symptoms 
characteristic of tumours of. the brain, and, even symptoms 
apparently referrible to. progressive degenerative processes, 
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are properly regarded as of the gravest omen, and in the great 
majority of cases foretell a fatal issue. 

The cases which I am about to narrate derive their chief ` 
interest from such considerations as have-inspired the foregoing 
paragraph. Two of them impressed me greatly ; because from 
their symptoms and progress I had gradually been confirmed 
in the belief that they were hopeless, when lo! amendment 
‘took place, and before long the patients were restored to 
health. l ; 

The first case was that of a young woman, who, when she 
came under my care, had been complaining for three weeks of 
abdominal pain; who on her admission into hospital was 
suffering from subacute peritonitis, with fluid effusion into the 
abdominal cavity; and who during the next seven weeks 
presented symptoms which were ascribed, and I think 
rightly ascribed, to tubercular peritonitis. She had general - 
pain and tenderness of the belly, with more or less fulness, 
constant sickness, hectic temperature, progressive emaciation 
and debility, which appeared to be uninfluenced beneficially 
by any kind of treatment that was adopted. Then she began , 

` to squint, from partial paralysis of both external recti, and of 
the left internal rectus, to present oscillation of the eyeballs, to 
lose memory, and to have delusions. It was naturally, and I 
still think correctly, surmised that intracranial tuberculosis 
had, been added to the abdominal tuberculosis ; it was also, 
I think, naturally surmised that the condition of the patient, 
previously stfficiently grave, had now become hopeless. . In 
the course of a few days, however, to my surprise, the aspect 
of affairs began to brighten. By degrees, yet rapidly, the 
temperature became normal, the abdominal symptoms sub- 
sided, the sickness ceased, appetite returned, and the patient 
began to sit up and take interest in all that was going 
on around her, A little later her squirft also disappeared, 
and she lost her delusions; and six or seven weeks after the 
first appearance of squint, she left St. Thomas’s for a con- 
valescent hospital, still forgetful and still presenting slight 
nystagmus, but in all other respects perfectly restored to 
health. I saw her on Febiuary 3rd of the present year; she’ 
came to see me at my request. I found that for the last twelve 
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months she had been working at a laundry, that she had had - 
good health, and no recurrence of her former symptoms, and 
that she looked well, but that she had never recovered her 
previous good memory. The following is a detailed account 
of this case :— 


Case L—Tubercular peritonitis (?)— Tubercular meningitis, or tubercular 
tumour of the brain (?)—Recovery. 


ARABELLA D,,an unmarried woman 23 years of age, was admitted 
under my care on the 4th of October, 1883. Her health had been 
good up to three weeks ago, when, as she was carrying a heavy 
tray, she felt a sudden sharp pain in the umbilical region. She has 
suffered from abdominal pain of varying severity ever since; and 
her abdomen has enlarged. s 

She is a dark-complexioned, good-looking, fairly nourished girl, 
complaining of abdominal swelling, and of pain referred chiefly to 
the hypochondriac regions. The belly is uniformly distended, and 
measures 35 inches in girth at the umbilious. It is resonant in 
front, and dull in the flanks, as she lies on her back; and the 
relations of the resonant and dull ares vary with position. There 
. is some tenderness on pressure; but no evidence of tumour, or of 
enlargement of liver or spleen. No anasarca in legs or elsewhere. 
The thoracic organs are normal, excepting that the hearts apex 
beats a little higher than natural, and that there is some crepitation 
at the bases of the lungs. There is no evidence of mischief at the 
apices. Appetite bad; tongue furred, but moist; pulse 80; 
respirations 20; temperature varying from 98-4 to 99. Urine, 
sp. g. 1024; no albumen. ° 

During the next week there was little change in ‘her condition, 
excepting that the ascites gradually increaséd, until the girth of 
the abdomen measured more than 40 inches, and resonance dis- 
appeared excepting on deep pressure. The impairment of appetite 
continued; she complaincd constantly of pain and tenderness in 
the abdomon, which wero not always referred, as at first, to the 
hypochondriac regiqns ; her temperature ro e daily above 100, bnt 
varied between 98°4 and 100°6; and her urine was of high specific 
gravity, and contained abundant urates. 

On the 11th she had an attack of diarrhoea, and her bowels were 
moved eight times; she vomited a good deal, complained of much 
epigastric pain, and her temperature rose in the morning to 102:2. 
The tongue was covered with brown fur. 

The diarrhoea continued off and on for a week; during the first 
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. two or three days of which she still’ vomited. She complained , 
during the week of pain and tenderness of the abdomen, chiefly | 
in the epigastric region, and also of pain between the shoulders ; her 
appetite was very bad, her tongue brown and inclined to be dry, 
and her urine presented a little albumen and a few granular and 
hyaline casts. The temperature reached 1028 on the 12th, and 
subsequently varied between 98-4 and 101. The ascites remained 
unaltered. 

From the end of this week to about the 22nd of November, the 
patient got steadily weaker and thinner, and suffered from profuse 
nocturnal perspirations. Her bowels were variable, but en the 
whole inclined to constipation. She suffered from sickness, and 
often vomited several times in the day. Her tongue was coatéd ; 
, her appetite very bad. The pain and tenderness in the abdomen 
never left her; and at times the pain, which was paroxysmal and 
referred mainly to the umbilical and epigastric regions, was very 
severe. But during the last fortnight of the time the ascitio finid 
disappeared, and the girth of the abdomen became reduced to 274 
inches. The reduction, however, was not. attended with any 
diminution, of pain or tenderness, end the abdominal walls became 
rigid. The temperature varied for the most part between 99 and 
101, occasionally becoming sub-normal, and at times rising above 
101. From the 18th of November onwards, however, if never - 
reached 100, and was usually normal or sub-normal. The pulse, 
which was always feeble, ranged from 80 to 116. The urine 
continued scanty and high-coloured, and usually contained a trace 
of albumen. . The catamenia, which were due about the time of 
her admission, did not make their appearance either then or. 
subsequently. She had no cough or sign of disease at the apices ; 
but the” sub-qrepitation, audible at the bases on admission, was 
audible from time to fime subsequently. 

On the 24th of November it was noted that for a day or two she 
had been complaining of double vision; and -it was found that she 
had an internal squint with both éyes (the left external rectus 
being the weaker), and nystagmus. But she had no headache, 
giddiness, tremors, or colour-blindness. 

On the 26th she was examined by the ophtltalmic surgeon, who 
observed that there was defective movement of both eyes outwards, 
and slight impairment of inward movement in the left eye, and 
that the internal structures of the eyes were healthy. There was 
still nystagmus. Still also she complained of dull aching pain 
across the upper part of the abdomen; she vomited a little at 
night ; and the urine contained a trace of albumen. Her tempera- 


ture was normal. š 
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28th.—The condition of the eyes is unaltered; and thero is still - 
some pain across the epigastrium. But the patient has been 
improving in all other respects during the last few days; she is 
bright and cheerful, and hungry; sickness has ceased; and her 
abdominal uneasiness has so much diminished that she has 
been able to sleep without the hypodermic injections of morphia, 
to which she has been accustomed almost ever since admission. 
Pulse 114; temperature normal; urine 1030, many oxalate of lime 
crystals, anda trace of albumen. Ever since the eyes have become 
affected the patient has suffered from loss of memory (cannot 
recollect the days of the week, the times of my visits, whether she 
has had her dinner, &c.) and from delusions (such as that her 
mother has brought her a pineapple ; that her father, who has long 
been dead, has been sitting beside her). 

From this time forwards there was progressive improvement. 
The patient had no return of sickness, and enjoyed good appetite ; 
her abdomen became more and more flaccid, and free from pain, 
which finally disappeared wholly; the diplopia gradually 
diminished, and had quite subsided by the 16th of December, but 
nystagmus (especially when she looked to the extreme left) 
-continued ; her temperature ranged from about 97 to 98:2; she put 
on flesh, recovered strength, and became lively and happy. On the 
2nd of December, and for a few days subsequently, she complained 
of pain across the forehead, and slight giddiness ; but these symptoms 
did not recur. The fundi of the eyes, before she left the hospital, 
were carefully examined by Mr. Nettleship, who failed to discover 
any choroidal tubercles, and reported them as being quite healthy. 

On the 9th of January she was sent to a convalescent hospital. 
At that date she expressed herself as feeling, and lookgd, quite 
well; she was enjoying her food, and helping in the ward; the 
abdomen was soft and void of pain, tenderness, or tumour; the 
urine was free from albumen ; she had no headache or double vision ; 
but slight nystagmus was still observable when she looked out 
of the corners of her eyes; arfd she was still forgetful. There was 
no evidence of pulmonary disease. She weighed 6 stone 11 Ib. 

During her stay in the hospital she was treated mainly with 
morphia, administered subcutaneously, and tonics. 


_ There is, no doubt, much that is difficult ta understand in 

- the narrative which has just been given. It is especially 

difficult to comprehend how or why the abdominal symptoms 

should have subsided just as the cerebral symptoms came on, 

` and how or why the latter should in their turn have passed 
e 
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away, leaving the patient apparently healthy. I think that 
no one who watched the case during life doubted, and that few 
of those who read the notes carefully can doubt, that the girl 
was suffering from tubercular peritonitis. The symptoms and `- 


progress of the case were exactly what one constantly witnesses .- 


in that disease, and, so far as I know, in no other. Moreover 
recovery from the symptoms of tubercular-peritonitis, though 
certainly rare, is not unprecedented. But if she had tubercular 
peritonitis, it is difficult to believe that her cerebral symptoms 
could have been due te anything else than intractanial 
tuberculosis. I do not see how the combination of double ` 
internal squint, nystagmus and loss of memory, could have 
been merely functional. . There was no ground whatever, from 
the antecedents of the girl, to suspect syphilis; moreover she 
recovered without the use of antisyphilitic treatment. No 
doubt inflammation at the base of the brain may be idiopathic; 
and this might furnish the explanation of her symptoms. But 
the arguments which might be adduced against the presence 
, of simple meningitis are of the same kind as those that might 
be adduced against the presence of tubercular meningitis; and _ 
it is the less likely of the two explanations in this case, 
inasmuch as there was strong evidence in fayour of the 
presence of tubercles elsewhere. I believe that the patient 
wes suffering from cerebral tuberculosis; but whether this 
was in the form of slight basal meningitis, or of tumours in 
the subgtance of the cerebellum or elsewhere, I cannot venture * 
to decide. Whe absence of optic neuritis, which.is not un- 
common in either» of these affections, does not help the 
diagnosis, - 

In connection with this case I may briefly advert to another 
which came under my notice some years ago, and which has 
some kind of relation to it. 


Case II. 

On the 5th of May, 1875, a servant-girl, 15 years of age, came 
under my care. She had had good health up to three weeks before - 
Isaw her. Then she began to suffer from pains in the head, back 
and abdomen, giddiness, drowsiness by day and restlessness at 

‘night. Also she began to see double. 
On admission, she was a fairly healthy-looking girl, complaining 


` 


y- 


PROGRESSIVE ORGANIC OEREBRÀL DISEASE. 7 


of headache, giddiness and double vision. She was very drowsy, 
and indisposed to answer or take notice. Her pulse was 48, her 
respirations 24, her temperature normal. She had paralysis of 


_ both external recti, and well-marked double optic neuritis of recent 


origin. For some days afterwards she remained somewhat drowsy 
and torpid, with slow pulse, and at times irregular respiration of 
the Cheyne-Stokes character; her temperature at the same time 
being slightly below the normal. Then she gradually improved, 
her squint disappeared, and at the end of four weeks from her 
admission“ left the hospital well, excepting for the persistence of 
optic neuritis. 

She was re-admitted twelve days later, suffering from weakness, 
pains in back, short breath on exertion, and slight cough. She 
also complained of ẹ little pain in the right temple, weakness of 
eyes, and some giddiness when walking. She was suffering from 
slight bronchial catarrh, and while in the hospital had an attack 
of erythema nodosum, during which her temperature varied 
between 99 and 102, and on one occasion rose to 102°8. Sho 


` remained in the hospital two months, and left fairly well. On 


leaving, there was still marked evidence of double optis neuritis 
but no other definite indications of cerebral disease. There was no 
clear indication of tuberculosis. But I thought at the time, and 


* am still inclined to think, that her symptoms were due to 


tubercular meningitis. 


The third case was that of a woman, 39 years of age, who in 
the midst of apparently good health was attacked with double 
vision and giddiness, followed in about three weeks by head- 
ache and inability to stand. Then she vomited, and complained 
of numbness of the right half of the upper lip. At the end of 
a month she had headache, staggered dike a tipsy person 
when she had attempted to walk, suffered: from distressing 
nausea, had incomplete paralysis of the right portio dura, | 
paralysis of the right external rectus, and slight paralysis of 
the left internal rectus, horizontal nystagmus when she turned 
her eyes strongly to the left, and contraction of the right half 
of the field of vision. She had no other paralysis, no 


‘impairment of sensation, no affection of the internal muscles 


of the eyes, no optic neuritis, no colour-blindness, and no loss 
of taste or smell... Soon afterwards the left external rectus 
became paralysed. Then came numbness and tingling in the 


_feet, with involuntary jumpings of the legs, tendency to 
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stiffness, and increase of tendon reflexes. A short time after- 
wards a little twitching of the left angle of the mouth was 
observed, which soon éxtended to the left eyelids and to the 
left ‘hand. By this time too she had become colour-blind with 
both eyes. Lastly, numbness and weakness of the right arm 
supervened, followed by marked contracture. At the end of 
three months from the beginning of her illness, her symptoms 
were at their worst; and, louking to their gravity and their 
rapid progress, I must confess that I took a very unfavourable 
view of the patients chances of recovery. Nevertheless 
amendment took place; one by one her symptoms dis- 
appeared; and'in two months she left the hospital in’ all 
essential points restored to health. And now at the end of. 
nearly two years she is. I believe, earning her livelihood as a 
nurse. . Tho following is a full account of this case. 


Case III.—Symptoms pointing to progressive disease in the neighbour- 
hood of the fourth ventricle, coming on i gradual 1 and finally 
‘subsiding undsr treatment. 


Erza N., a nurse, single, aged 39, was admitted into St. 
Thomas’s under my care on the 17th of January, 1883. 

Excepting that she had had an attack of enterio fever ten years 
previously, and subsequently occasional -slight rheumatic pains, 
ghe had enjoyed excellent health, until her present illness began, 
There was no history or evidence of syphilis. 

She had been attending on a private paraly tio patient, when 
suddenly a month ago, while feeding him, she was attacked with 
double vision.” This was accompanied by a sense of giddiness and 
nausea—a feeling of*sea-sickness, as she termed it. ` These symp- 
toms continued, and about three weeks afterwards she found on 
getting out of bed that she could npt stand, and in fact tumbled 
-while stooping for her slippers., On the 12th she first complained 
of headache over both the front:l and the occipital regions, a sense of 
pressure, and as if her head were too heavy fog her. On the 15th 
she vomited, and noticed numbness and weakness of right half 
of upper lip. 

She is a healthy-looking, well-nourished woman, complaining of 
‘headache, nausea, giddiness, and consequent inability to stand, and 
diffoulty in using the upper lip on the right side. Her headache 
is severe and more or less general, but is referred mainly to the 
frontal region. There is an area of tenderness io percussion, 

ees 
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however, at the back of: the left parietal bone. The forehead also 
is somewhat tender to percussion. ‘The nausea is distressing, but 
is present mainly when she sits up in bed, or tries to stand. She 
is unable to walk without assistance, or even to stand; staggers 
like a dranken person, and has a tendency (she says) to fall over 
to the left rather than to the right side. There are no ataxic 
movements. There is slight, but obvious, paralysis of the right 
facial nerve; the right eyelids close imperfectly; the right upper 
lip evidently acts feebly ; and the right side of the face generally 
is smoother than the other. Nevertheless, the right angle of the 
mouth, moves freely when she laughs. The tongue is pro- 
truded ‘slightly towards the left, but when the organ is drawn 
in again its left side looks plumper and lies higher than the right. 
There is no obvious difference in the appearance or action of the 
two sides of the soft palate; but the uvula is concave towards the 
tight side, and its apex points in that direction. She presents a 
marked squint. The right external rectus appears to be com- 
pletely paralysed; and the left internal rectus slightly paralysed ; 
and there is well-marked horizontal nystagmus when she looks 
strongly to the left. Pupils normal. There is no optic neuritis. 
She can distinguish the forms of objects and colours perfectly; but 
there is apparently some contraction of the field of vision towards 


. the right side. Smell and taste and speech are unimpaired. . No 


affection of ears, excepting that she has slight deafness on the left 
side, which dates from childhood. No paralysis or anmsthesia of 
limbs; tendon and superficial reflexes normal; mental condition 
healthy; no hysterical symptoms. Thoracic and abdominal organs 
healthy; tongue clean; appetite fair; bowels open; catamenia 
regular; urine normal; temperature 99-6. 

The presence of the symptoms above detailed were confirmed 
during the next few days by. repeated and careful’ examination. 
And Mr. Nettleship not only concurred in the description of the 
eyes above. given, but, by investigation of the field of vision, 
discovered that the right half was so largely contracted for both 
eyes, as almost to cause hemiopia. Her headache varied in sevority, 
but was rarely if ever absent, and often intense. Her nausea 
remained for the most part in abeyance so long as she lay perfectly 
still, but became severe whenever she sat up in bed, and especially 
when she was made to stand. Her appetite was maintained. ene 
continued quite unable to stand alone. 

On the 28rd it was noticed that there was decided weakness of 
the left external rectus, in addition to the former ocular defects. 
This became more pronounced during the next four days. 

On the 27th she first experioncod a feeling of numbnoss and 
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coldness at the bottom of the feet, which in the course of a few 
days amounted to a sense of pins and needles. On the 12th of 
February she complained that her legs felt stiff, and that they 
jamped at times. She could move her legs pretty freely; but, 
they tended to become rigid, especially at her knee- and ankle- 
joints; there was marked exaggeration of the tendon reflexes, and 
on the left side ankle-clonus. These phenomena continued-for a 
time, the left leg being worse than the other. Ankle-clonus was 
obteined later on the right side, which also was somewhat more 
numb than the other. 

On the 3rd of February it was observed that the facial paralysis 
had increased; although when laughing the right angle of the 
mouth was still drawn up, at least as much as the left; but it was 
also noticed that there were frequent twitchings of the left angle 
of the mouth. These twitchings continued; and about the 20th 
it was noted that she had also occasional twitchings in the left 
eyelids, and slight tremors in the left hand. 

She had complained for a short time that her eyesight was not 
so clear as it had been; and on the ist of March this was again 
carefully tested. At that time the ocular paralyses remained ; 
the fields of vision were as before; and the disces were quite clear, 
but doubtfully pale. But now she was colour-blind. She could 
not distinguish greens or reds, and confounded them with brown, and * 
sometimes with grey. Bright yellow was called white. Bright 
blue and lilac were both called dark blue. She was sure also 
that her vision was in other respects worse than it had been. 

’ On the 30th of March, after she had been suffering for a day or 
two from much more intense pain than usual, she for the first time 
complained of a feeling of pins and needles in the right hand and 
arm, afd of pain in the right shoulder. The arm also became 
weak, and in the course of a week or two slightly flexed at the 
several joints, the fingers especially suffering ; and she had more 
or less pain from the shoulder downwards. This paralytic affection 
of the arm was never complete; but-attained its maximum towards 
the end of April. ` 

During the greater part of the time terminating with the last 

‘ date, the patient had on the whole been getting slowly but steadily 
worse; the pain in the head (which varied in position, but became 
more and more localised in the neighbourhood of the back part of 
the left parietal bone, as time went on)-was constant, but liable 
to severe exacerbations; the sense of nausea on the slightest 
movement continued; and from time to time (as has been shown) 
additional paralytic phenomena arose. Nevertheless during the 
month of April some favourable indications were manifested, On 
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the 11th she saw singly for the first time since admission. And 


\ on the 15th the following note was taken: “ Has not seen double 


since the 11th, and now the movements of the eyes appear to be 
perfect. She distinguishes colours better than she did a little 
while back; she recognises bright greens and blues, but calls red 


. black, and yellow dirty white. There is still nystagmus when 


looking to the extreme left. Also there seems some improvement 
in the facial palsy; at any rate she closes her eye better than she 
did, and says that the right side of the face is less stiff. Complains: 
that left side of head is heavier than right.” From this time 
forward there was no return of double vision; and ae power of 
appreciating colours was slowly restored. z 
Late in April, or early in May, the patient began -to improve . 
decidedly. She still suffered from intense headache, giddiness, 
and nausea; but the attacks were not so frequent; and inter- 
missions occurred which became longer and longer. Her appetite 
was better, and she felt stronger. About the 10th or 11th of May 
she began to sit up for a few hours in the evening; and a week or 
two later got up in the afternoons, and even began to walk about 


_ With assistance. It remains only to add, that her various paralytic 


symptoms gradually cleared up; and that, when she left the 
hospital on the 4th of June, there were scarcely any traces of nausea 


‘or headache, the right facial nerve was not visibly paralysed 


(although she said that side of the face was still stiff, and that 
there was still a little difficulty in retaining fluids within the lips), 
the right hand and arm had almost completely recovered their 
power, and could be used freely, there had been no starting in the 
legs for some weeks, and (though the right leg wag still somewhat 
stiff) she could walk well. > 

She went fur a month to a convalescent hospital ; wat thé end of 
which time she presented herself for examination. She then 
seemed quite well, and expressed herself as being able to resume 
her occupation. There were no discoverable signs of paralysis, 
and her appreciation of colours was entirely restored. I saw her 
some months later, and she remained well. I may add that there 
was still a little twitching about the left angle of the mouth. I 
think it probable, hewevor, that this was an old affair. 

During the greater part of the patient’s illness her temperature 
varied between 99° and 100°; but occasionally it rose to between 
101° and 102°, and more frequently descended to the normal. I 
cannot say that it improved materially as her condition improved 
in other respects. 

The treatment adopted was mainly the subcutaneous injection 
of morphia, repeated often, two'or three times a day, for the relief 
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of headache ; and the occasional use of leeches behind the ears (the 
- application of which was usually followed ‘vy benefit), of blisters 
and of ice. 

For the first week or two I prescribed 6 grains of iodide of 
potassium, and 40 minims of solution of perchloride of mercury, to 
be taken three times a day. Then this was replaced for a time by 
bromide of potassium, in 20-grain doses. Then she was treated, 
for reasons not referred to in the above notes, at one time with 
some stomachic mixture, at another time with some cough mixture, 
The iodide of potassium and mercury were resumed on the 15th of 
April, and continued until she left. 


What was the matter with this patient? Had she a tumour 
of the brain? Many of her symptoms—her localised head- 
ache, giddiness, nausea and rapid extension of symptoms— 
suggested this explanation. But the absence of optic neuritis 

‘and her final recovery seemed to negative this view. Was her 
disease a functional one merely? I think a decided “no” may 
be answered to this question. There wasno history of hysteria ; 
and she was not at all emotional. Moreover the character of 
the symptoms and their mode of development were not in 
accordance with one’s experience of mere functional disorder.” 
That her symptoms could not have been due to obstruction of 

_ arteries with consequent softening of some limited tract of 
brain-tissue, or to hemorrhage, is clear from the fact that their 
development extended over three or four months. In many ` 
respects her case presented a close analogy to cases of ophthal- 

‘moplegia, presumably due to degenerative changes, or chronic 
inflammatory processes. In these we not unfrequently observe 
headache, giddiness, sickness, and (besides the paralysis of the 
eye-muscles) various other paralyses, anesthesia of limited dis- 
tribution, and involvement of one’or more of the special senses, 
without optic neuritis. But these cases, so far as I know them, 
are of much slower progress than hers, and do not tend to 
recover. I do not see, however, why such cases should not 
occasionally improve or even recover; and on the whole I 
lean to the opinion that, in this patient’s case, the symptoms 
were really due to some subacute progressive inflammatory 
process taking its origin somewhere about the floor of the 


. fourth ventricle, and spreading . thence in depth and surface. 
S ° 
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/ Herrecovery under the use of iodide of potassium and mercury 

\ suggests a syphilitic origin to her symptoms. I never dared 
myself to ask her whether she had had this disease. She 
was a very healthy-looking woman; there was no lump or scar 
or stain about her body to suggest that she had ever had any- 
thing of the kind; and her demeanour was such as to disarm 
suspicion. Nevertheless the possibility of the affection being 
syphilitic cannot be altogether excluded from consideration. 


ON THE NATURE OF THE SPINAL LESION IN 
POLIO-MYELITIS ANTERIOR ACUTA, OR INFAN- 
_ TILE PARALYSIS. 


BY DAVID DRUMMOND, M.A. M.D., 


Physician to the Infirmary, and Ohildren’s Hospital, Newcastle-on-Tyne ; 
Joint Lecturer on Pathology, Universtiy of Durham College of Medicine. 
Tr is the opinion of well-nigh all pathologists that the 
paralysis and atrophy so typical of this disease are the result 
of destruction of the ganglionic cells in the anterior grey 
cornua. This is the position taken up by nearly all clinical 
and pathological teachers, without any fear of contradiction ; 
and, indeed, numerous post-mortem examinations, made in 
cases where death has resulted from some independent affection, 
some time after the onset of the lesion, have proved its” 
truth. It ‘has, however, fallen to the lot of very few ‘to 
examine the cord of a child very soon after it has become 
affected, in what might be called the acute or inflammatory 
stage, for, as is well known, it is a lesion that very rarely 
proves fatal; “consequently the exact nature of the essential 
. and pfimary lesion is little more than a matter of conjecture. 
Such a chance has recently occurred to me—for which oppor- 
tunity I am indebted to my friend Dr. Pope, of South Shields. 
The child whose spinal lesion I .am about to describe was a 
girl aged five. At breakfast-timé of the day of her death she 
was in her usual health, but shortly after her meal she felt sick 
and vomited. She was then put to bed,,when she slept for 
several hours. Early in the afternoon it was observed that 
she was feverish and evidently in a dying condition, an 
observation that was soon consummated, as her death took 
place six or seven hours after the commencement of her 
illness—the result, as was afterwards surmised, of respiratory 
paralysis. At Dr. Pope’s request I made a post-mortem 
° . 
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examination. The body was well nourished. The heart was 
healthy. The lungs were somewhat congested, and in the left 
was found a small nodule of catarrhal pneumonia, about the 
size of a walnut. The abdominal cavity and its organs were 
normal. The brain appeared to be healthy in every respect. 
Failing to account for death by the changes noted in the lungs, 
which, so far, were the only morbid conditions detected, I - 
proceeded to examine the upper part of the spinal cord, when 
the usual transverse sections at various levels from the medulla 
oblongata downwards brought to light an altered condition of 
the anterior-grey horns between the third and fourth cervical 


ot. 
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nerves, the appearances at the level of the latter suggesting 
red softening. This portion of the cord was hardened 
in a solution of bichromate of ammonium, cut with an ice- 
freezing microtome, and stained with carmine. f 
When examineé by the low power of the microscope (half- 
inch), the extreme vascularity of the anterior horns was at once 
apparent. In some of the sections, in addition to the unusual 
display of capillaries, minute patches of yellow figured promi- 
nently upon the carmine groundwork. The ganglionic cells 
were seen to be numerous and distinct, though apparently 
swollen. With the high power (4 inch, see figure above), the 
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blood-vessels, distended with corpuscles, formed a striking 
- feature, not only of the anterior horns, but of the anterior 
white columns and middle and anterior portions of the posterior 
horns as well, for the inflammatory mischief was by no means 
confined to the first-named region. Following the tracks of 
the arteries (internal and external anterior root arteries, and 
‘the antero-lateral branch) as they made their way from the 
front of the periphery of the cord, through the white matters 
‘to enter the anterior horns, minute hemorrhages were scattered . 
here and there, whilst congestion, with free leucocytes, was 
‘apparent. In places the neuroglia was swollen and ŝo altered 
as to obliterate in part the meshy character of the structure, 
and thus conceal the cut ends of the axis cylinders. In this 
way the bulk of the anterior columns formed a marked contrast 
to the beautiful and distinct arrangement of néurogliar net- 
work, with the nerve fibres seen as central dots, which marked 
the postero-lateral columns. As the anterior grey horn was 
approached, the signs of inflammation increased, attaining a 
maximum as the swollen and somewhat ill-defined mass of 


grey matter was reached. Here the dilated vessels were , 


erammed full of corpuscles, whilst the capillary network was 
. rendered most distinct, each vessel containing its single or 
double row of cells. The minute hemorrhages, which were 
seen as collections of yellow-coloured blood-cells, formed the 
most striking feature of each field that was examined. These 
extended as far back ‘hs the distribution of the posterior 
‘ ` branches of the central artery- on each side, that is, quite into 
the posterior horns, but they were most numerous in the 
anterior cornu, about the ganglionic cells. The large cells 
formed prominent objects, though they were apparently 
swollen, granular, and rather ill-defined ; and it was observed 
that the majority had lost their nuclei, though here and there 
a ganglionic cell with a nucleus could ‘pe distinguished. 
Their processes were no longer visible, and they appeared to 
fill completely the spates in which they lay. The cells that 
presented the most obvious changes were more or less 
surrounded with dilated and blocked capillaries and minute 
hemorrhages; some, indeed, appeared to be imbedded in 
blood-corpuscles. 
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In most of the sections it was apparent that one horn had 
suffered more than its fellow, though in most of those examined 
both horns showed inflammatory changes. The grey fibres 
which form the bulk of the anterior horns were swollen and 
obscure, the whole presenting an indefinite and somewhat 
granular appearance, which contrasted strangely with the 
uninjured portions of the posterior horns and roots, 

The pronounced changes above described were only observed 
in a very limited portion of the spinal cord, for as the sections 
gradually ascended or descended from the affected area, a 
return to the normal state was brought to light, the signs of 
* inflammation diminishing in intensity, until a few isolated 
hemorrhages with distended capillaries alone were found. 

Although the accident of the situation of the lesion, attacking 
as it did the region of the origin of the phrenic nerve, prevented ` 
the little patient from living long enough after the onset of 
the inflammation to admit of an exact clinical diagnosis, I do 
not imagine that any one will be found to question the identity 
of her case with polio-myelitis anterior acuta, and I make no 
apology for the assumption that they are the same. I think, 
therefore, that the case is one of considerable importance, as 

demonstrating the early changes that lead up to the later 
degenerations which all are so familiar with in old-standing 
cases of infantile paralysis. 

In the year 1870, Dr. Clifford Allbutt recerded in the 
‘Lancet ™ a case which has been frequently quoted by yriters 
on infantile paralysis (Ross and others), and I think erroneously, 
as an example of the disease. In this case an examination of 
the cord, soon after the occurrence of the lesion, revealed two 
hemorrhages in the cervical region, “one a small one in the 
left posterior horn, and the other larger, in the right posterior 
horn, breaking into the lateral column.” T do not think this 
case can be fairly regarded as a true example of infantile 
spinal palsy, as Dr. Allbutt points out that the paralysis, which 
affected all four extremities, came on a few minutes after the 
child, whose age was six months, had been lifted sharply, when 
its head fell heavily forward. Obviously there is here an element 
of traumatism foreign to most cases of acute anterior palio- 

1 t Lancpt, 1870, vul, ii, p. 84. 
| You. VIL c 
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myelitis of infants; end, further, the hemorrhages appeared 

to be confined to the posterior half of the cord, a region which 

cannot be looked upon as the real seat of the disease, though, . 
affected in the case I have described, and also in one to which 

I am about to refer, recorded by Dr. Angel Money. I am 

therefore disposed, with due deference to Dr. Allbutt and 

those who, in quoting the record, have shared his opinion, to 

think that the hemorrhages in the case were the result of 

injury rather than inflammation. 

In the ‘ Transactions of the Pathological Society of London’ 
for 1884 (just published), page 45, Dr. Angel Money describes 
under the title, “The Spinal Cord of a recent and old case of ' 
Infantile Palsy,” the appearances of the cord of a child, aged 
two years, who died of pulmonary disease sixteen weeks after 
the onset of an attack of acute anterior polio-myelitis. The 
changes found in the lumbar enlargement were “(1) great 
‘distension and thrombosis of vessels, especially in the anterior 
cornua; (2) infiltration of the cornua with abundant leucocytes ; 
(8) absence of large multipolar or other nerve cells.” Dr. 
„Angel Money goes on to state as follows :—“ Further, it was 
seen that the disease was not confined to the anterior horns, 
but spread forwards, outwards, and backwards; though the 
principal focus of the mischief was certainly the centre of the 
anterior horn.” This observation, published some time after 
I had written the above short account of the spinal cord in 
Dr. Rope’s case, confirms my own, in so far as it shows that 
the inflamrhation is not by any means confined to the large 
ganglionic cells, dr even to the anterior horns; but the fact 
that it was made sixteen weeks subsequent to the attack, is 
sufficient to explain the apparent slight differences between 
Dr. Money’s and my own description of the primary lesion. 

Althaus states in his essay,’ and I believe him to be correct, 
that there were at that date no post-moritm records where the 
child had not been paralysed for at least two months, nor am 
I aware that any more recent examinations have been made 
since he wrote. The case I have recorded would appear 
to set at rest the question discussed by Charcot, Roth, ` 

-Dujardin, and others, namely, whether the inflammation is 
* (On Infantile Parnlysia” London, Longmans, 1878. , 
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parenchymatous or interstitial, for it is obvious that the 
several parts affected—the neuroglia, the nerve fibres, and the 
ganglionic cells—must take part, though they may not all 
share alike, in the destructive processes induced by the in- 
flammation. Indeed, the brunt would appear to fall on the 
large cells, a fact revealed alike by the examinations of old- 
standing cases, and the clinical features of the disease. 

Reference has already been made to the extension of the in- 
flammation beyond the limits prescribed by the various writers 
on the subject, for it will be recollected that though the fresh 
changes were found most abundantly in the anterior horns, 
they, nevertheless, affected the antero-lateral white columns, 
and part of the posterior horns as well; in fact, the anterior 
cornua were only the centres of inflamed areas, which reached 
considerably beyond their limits. It will, therefore, become a 
question whether the name proposed by Kussmaul, and 
adopted by the majority of writers—anterior polio-myelitis—is 
really an appropriate one, though usage in the nomenclature 
. of disease, as in other matters, will be found to resent inter- 
. ference. 

In conclusion, I would like to point out two ways in which 
the recognition of the real nature of the primary lesion of 
infantile paralysis is of importance. In the first place, it 
throws light upon the attacks of temporary spinal paralysis of 
infanis—seizures, if I may be allowed the expréssion, which I 
confess have puzzled me nota little. An example,ebriefly 
related, may not be out of place. A little bby, aged 16 
months, whilst cutting his eye-teeth, was dbserved one day to 
be unusually peevish when being dressed to go into the 
garden in his perambulator. As he continued to fret, his 
nurse attempted to amuse him by offering him a ball, when 
she discovered that he could not raise the left arm to seize it. 
He was at once taken into the house and undressed, in order 
to discover if the arm had been injured, when it was found 
that he was feverish, and that the left arm was very hot and . 
painful (hyperesthetic). There was no bruising or other 
evidence of injury, but the limb hung down completely 
paralysed. When asked to clap his hands, an accomplish- 
ment which he had acquired some time before, he contented 
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himself with slapping. his right hand against his leg, ignoring 
the left entirely. The paralysis lasted for 24 hours, and 
recovery of motion, which was apparently accelerated by the 
application of cold to the limb, was first observed in the 
fingers. 

It will not be difficult to explain such an attack by the 
supposition that a limited area of the left anterior horn in the 
cervical enlargement had suddenly become congested, the 
lesion stopping short of actual inflammation. 

In the next place, the necessity for early energetic anti- 
phlogistic treatment is emphasised, in order to overcome the 
inflammation, or reduce it as much as possible, by rest, cold 
to the spine and affected limb, leeches, or, as recommended by 
Althaus, the hypodermic injection of ergotin; and the fact 
that some attacks are only temporary, whilst in others, and 
indeed nearly all, there is a tendency to recovery shown by 
some of the muscles at first paralysed, should stimulate us to 
endeavour to recognise the condition as early as possible, and 
to carry out thoroughly the curative means at our disposal. 


ON SOME CENTRAL AFFECTIONS OF VISION. 
BY W. J. DODDS, M.D., D.80., 
Montrose Royal Asylum. 


Tae labours of Ferrier, Munk, Goltz, and others have done 
much during the last few years to advance our knowledge of 
the sensory functions of the brain, especially of the cerebrum. 
They have used the experimental method, and their con- 
clusions apply primarily not to man, but to the monkey, dog, 
and other lower animals. 

The spectacle of doctors disagreeing is one that many 
people can observe with equanimity, and some few, unfor- _ 
_ tunately, with unaffected pleasure, especially when the doctors 
are vivisectionists, and the moral can be so easily pointed. In 
this question of the functions of the cerebrum, the results are 
no doubt differently interpreted by Ferrier and Goltz. It 
would be strange if there were not differences in so compli- 
cated a problem as that of the functions of the most highly 
organised of matter. But putting aside the rival interpreta- 
tions, there still remains to us the solid store of facts which 
these observers have accumulated, and the influence of which 
is already perceptible in the fresh impetus given to the 
clinical and pathological investigation of the functions of the 
human brain. It is to this clinico-pathological aspect of the 
question that we propose to direct attention in this paper. 

A few years agg Ferrier, searching the records of cerebral 
disease for mention of affections of sight, hearing, and the 
other senses, met with such poor success, that he concluded the 
latency was not a latency of symptoms but of observation. 
The justness of this criticism is indisputable, and the recent 
progress of this department of medicine has amply vindicated _ 
it, To take the affectiqns of sight as an example; the last 
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decade has seen marked advance in our knowledge of ambly- 
 opia, hemianopsia, “ psychical blindness,” and word-blindness ; 
and we find that in certain cerebral diseases affections of sight 
instead of being rare occurrences, are as frequent as the 
occurrence of aphasia. 

There are many ways in which the problem of the functions 
of the brain and their localisation may be approached by the - 
physician. We shall limit ourselves here to the consideration 
of sight and its connections; and we shall find it convenient 
to divide the subject into two parts; the first treating of sight 
and its associations, or, to adopt a more physiological phrase, 
visual reflexes, using the word reflex in a very broad and 
perhaps strained sense; the second, treating of the Jocalisa- 
tion of these reflexes in ‘the brain. 


Visual Reflexes. 


Much confusion has arisen from the introduction of the 
terms of a subjective psychology into the study of objective 
. brain physiology. Writers have puzzled their readers, and 
often we fear themselves, in their attempts to define conscious- . 
ness, and distinguish between sensation, perception, appercep- 
tion, cognition, and the like. These abstract distinctions 
. have their value and their place, but we must not forget that 
they ate merely stations that a subjective psychology has . 
made, not found, on the unbroken line ofa continuous nervous 
process, It will be our endeavour to banish these terms as 
far as possible om our inquiry, and to proceed as objectively 
as we can. 

- Stated briefly, our aim is to note the effect produced ona 
person by the sight of different objects. It may be that light, 
and light alone, has influence on him, and that the contraction 
of the pupil is the only reflex that can be roused; or he may 
‘notice persons and things, and follow therh blankly with his 
eyes; or he may grasp at objects which are offered him, and 
yet not know what they are, or how to use them. A still 
higher development may be reached, and the sight of food | 
may suggest the movements requisite for eating ; well-known 
faces may be recognised, writing understood, or the most 
- complex visual pictures and symbols appreciated and agted on. 
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It is of course absurd to think of enumerating all the visual. 
reflexes that are to be found even in a man of the meanest: 
intellectual endowments. The most laborious lexicographer: 


would shrink from the task of compiling a table of contents of 


even this one department of the human mind, though there 


‘is certainly a limit to its contents. We can, however, 


divide the visual reflexes into certain great classes, and 
arrange them in an order advancing from the simple to the 
complex, from the completely organised to the least organised, 
from the stable to the unstable, preserving, in fact, as far as 
possible, the order of their evolution, the inverse of which is 
the well-known order of dissolution or regression upon which 
Herbert Spencer and Ribot lay such stress in their writings. 
Such a classification will demand a wide and careful 
investigation. For this purpose the dawn of the visual reflexes 
must be observed in infants, and such observations as Darwin’s 
and Preyer’s pressed into service. In the same way the 
gradual lapsing of the reflexes in the decay of age will be of 
use. The phenomena of sleep, somnambulism, mesmerism, 
automatism, will all yield valuable information, which can be 


‘supplemented by an examination of the state of the reflexes in 


the different stages of the action of anesthetics, and of toxic 
agents such as alcohol. Then, too, the field of observation 
must include the visual reflexes in idiocy and imbecility; in 
the peculiar mental states that follow epileptic and paralytic 
attacks; in word-blindness and the allied affections; and in 
that most complicated group of all, insanity. E 

One of the chief difficulties in satigfactorily grouping 
together the visual reflexes, and arranging the classes in an. 
order advancing from the simple to the complex, lies in the fact 
that the simplest and most direct reflexes are, by the clustering 
of associations around them, gradually raised into the position 


-of complicated and, involved reflexes. The retino-muscular 


reflexes, for instance, that are concerned in focal and axial 
adjustments, and that are associated with the idea of distance, 
are among the simplest of the reflexes, and are developed in 


- our earliest childhood. For example, a child soon learns 


only to grasp at what is approximately within reach. But 


- these same reflexes in the mariner, the sportsman, the land- 
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_ surveyor, are by a process of education associated with much 
juster ideas of distance, and their suggestions are checked by a ' 
variety of other recollections. Thus, although these retino- 
muscular reflexes are the basis of all ideas of distance, yet 
- it would not be a natural classification if we regarded all 
judgments of distance as coritained within this elementary’ 
group. To take another example: there are certain protective 
visual reflexes that form a very convenient clinical group. In. 
this group we include such acts as blinking, when a finger is 
thrust up to the eye; starting, if a sudden stabbing movement 
is made with a knife; aversion, if a red-hot poker is offered, or 
if a cup of steaming water is held to be drunk out of. These 
reflexes are based on some of our earliest and most powerful 
impressions, and they constitute a group vf what may be 
called low and well-organised reflexes. But it is difficult to 
formulate an accurate definition of the group, for it gradually 
shades off into higher reflexes, based on less frequent or less 
powerful impressions, and exhibiting greater intellectual 
action. This is a difficulty that is felt in all the groups, but 
it must not discourage; it is felt in all classifications, for 
nature abhors sharp distinctions and dividing lines as much as’ 
she does a vacuum. Another difficulty is the order in which 
these groups of reflexes should be arranged. The evolution of 
individuals differs within great limits, and reflexes that are 
firmly organised in one are incompletely organised in another. 
The. groups that we offer are merely provisional, and are 
put forward,as an indication of the line on which we ought to 
proceed in building up the reflexes, and more especially as a 
guide in the examination of cases; for it is by such a regular 
and orderly examination of the reflexes in connection with 
. sight, hearing, and all the senses, and by endeavouring to 
distinguish the different associations that are concerned in 
them, that we may hope to arrive at a satisfactory knowledge 
of the mental condition of a patient. 

‘here is need of a word of caution here against the error of 
concluding that a reflex is lost because it is not immediately 
- forthcoming. It may be held in check and prevented by some ` 
inhibitory power. What we call the will may from sheer 
contrariety set itself to counter-work the ordinary . reflex 
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actions, or it may be urged to this course by powerful motives. 

_ Again, the attention may be so concentrated on some particular 
thought, that the visual impressions die away, and lack strength 
to call forth the usual reflex; the fixed ideas of certain forms 
of insanity furnish us with the best illustration of this variety, 
which also includes cases of abstraction, reverie, dominant 
ideas, &c. Or it may be that the reflexes, especially the higher 
ones, are not obtained, because of the want of attention. It is 
important to remember and avoid these sources of fallacy, in 
deciding on the.condition of the reflexes. 

We can imagine objectors saying, “ Well, suppose you get 
the socalled visual reflexes ‘properly grouped together, and 
something like a natural classification formed, of what use will 
it be? You are not dealing with sight alone; in your visual 
reflexes there is a regular jumble of sight, touch, hearing, the 
kinesthetic sense, in fact of all the senses, with a few of the 
appetites, several distinct instincts, and the whole group of the 
higher faculties of reason, memory, judgment, attention, &c. 
—such a jumble, in fact, that it is quite impossible to say 

_ where sight begins or where it ends, or in some of the reflexes 
to see what sight has to do with them at all.” 

With most of this criticism we should cordially agree. We 
are not dealing with sight alone, with sight defined as sensi- 
tiveness to light, or mere ability to see form and colour. Sight 
has in these brain questions no such restricted meaning. It 
is recognised that there is sight and sight, and we speak of 
intellectual or psychical blindness, word-blindness, and other 
forms of blindness. We have, in a word, todeal with sight and 
its associations; with the visual pictures that are called up by 
the sight of an object as well as with the tactile, auditory, 
motor (or, as Bastian would say, kinæsthetic), and other 
memories that are aroused. Such an examination is, unfor- 
tunately, fraught with complexity, but complexity is inherent 
in the problem. The various senses are knit together in the 
brain in a network of associations, the plan of which we can 
never hope fully to know; but we shall do better if we work at 
the fringe of this network, and seek to obtain a knowledge of 
it rather than weave for ourselves a new fabric, and delude 
ourselves with the idea that it is nature’s product. The method 
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of the visual reflexes has been selected, not because it furthers 
any à priori notions of well-defined cerebral localisation, but 
because it provides us with a satisfactory view of one depart- 
ment of a patient's mind. The splitting up of these reflexes 
into their component parts, and the determining in cases where 
they are absent, whether the affection is on the motor side, or 
the sensory, and in the latter case the deciding as to how far 
the appearances are due to disorder of the purely visual 
associations; or of the associations with other senses—these 
are problems of varying difficulty in different cases. Some- 
times they are comparatively easy of solution ; at other times it 
-is impossible to arrive at a satisfactory conclusion, owing to the 
condition of the patient, or to our present lack of knowledge. 
Take, for example, the reflex of reading at sight. Does the 
sight of a word call up the sense at once (by recalling we will 
say, the picture of the object), or only after arousing the 
corresponding auditory sound ; or, yet again, only after arousing 
a suppressed articulation of the word? Until these points are 
settled, we cannot hope to analyse satisfactorily cases of word- 
blindness. 

Before passing to a consideration of the various groups ` 
of reflexes, we would again emphasise the importance in case- 
taking of being dissatisfied with such general terms as hebetude, 
stupor, dementia, enfeebled intellect, impaired faculties, &c. 
We should describe the facts that come before us, as far as 
i possible grouping them around the senses they primarily 
concern. We would also note the practical importance of 
investigating the condition of the eyes separately as well as in 
combination. 

We shall in our view of the visual reflexes confine ourselves 
to what may be called presentative sight as distinguished from 
re-presentative sight ; in other words, we shall occupy ourselves 
with the visual associations that the sight of an object- calls 
forth, and not with those that are called forth by auditory or 
tactile impressions, or by the internal rehearsing of a name, 
We shall further limit our attention chiefly to those conditions 
implying paralysis or loss of function, and shown by absence 
of the visual reflex—leaving untouched the consideration of 
` those more complicated conditions characterised by perversion 
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or exaggeration of function, excluding, therefore, hallncinations, 
and illusions of sight. The examples we shall give, particu- 
larly those in sections 2 to 8, are taken mainly from observations ` 
made by Fürstner,! Reinhard,” Stenger,” Zacher,‘ and ourselves. 
We do not deem it necessary to give more than these general 
references. 

We premise that in the cases examined there is no purely 
optical defect, no defect of media, of the retina, or of the optic 
disk. 

(1.) The Light Reflewes.—Under this head we may conve- ~ 
niently include three phenomena :—the contraction of the pupil 
when a bright light falls on the retina; the dilatation of the 
pupil when the eye is removed from a bright to a dull light; 
and the emotional effects of light. The stimulus may be 
pleasurable and cause a smile, as is often seen in infants; 
or it may be too powerful, and be followed by an expression 
of pain, movements of general uneasiness, closure of the 
eyelids, aversion of the head, and raising of the hands, to 
the eyes. 

These three phenomena should be. investigated separately. 
‘The contraction of the pupil to light is the lowest and best 
organised of the visual reflexes; its relations to the other 
reflexes of this group and to the higher reflexes are not so 
clearly made out as is desirable. The pupil may contract to 
light, and yet there be no emotional manifestation of pain or 
pleasure, even though a strong light is shone into the eye; and 
conversely, the latter may be present and the former absent. 
Another point to be considered is the possibility of a retinal 
impression stimulating higher centres that inhibit this lower 
reflex. In studying these reflexes we must remember to 
exclude the contraction of the pupil that occurs on conver- 
gence of the eyes; the pupil may contract well on conver- 
gence, but badly to light. 

(2.) Objects fixed and followed by the Eye.—The characteristic 
of this group of reflexes is that the eye does not gaze vacantly 


1 Fürstner, ‘ Archiv f. Payoh.’ viii. p. 162, and ix. p, 90. 
2 Reinhard, ‘ Archivy f. Psych,’ ix. p. 161. 
3 Stenger, ‘Archiv f. Psych.’ xiii. p. 218. 
pe Zachor, ‘ Archiv. f. Payoh.’ xiv. p. 489. 


` 28 ON SOME CENTRAL AFFECTIONS OF VISION. 


into space if an object i is held before it or crossés its field of 
vision, but the object is looked at and its movements followed ; 
it is seen. 

The fixing of an object by the eyes is by no means the . 
simple act that it appears. Leconte points this out with great ` 
clearness in his work on Sight, and he shows that in every act 
of looking at an object, there are involved, besides the innate 
idea of direction, and thé principle, almost as innate, of corre- 
sponding points, three adjustments,—the focal adjustment, 
whereby each eye obtains a perfect image of the object; the 
axial adjustment, whereby the axes of both eyes meet in the 
object; and thirdly, the pupil-adjustment, seen in its con- 
traction on convergence of the eyes. Now each. of these 
adjustments is based upon a visual reflex, so that we have the 
retino-ciliary reflex, the retino-ocular reflex (as we may term 
the arc that connects the retina with the ocular muscles), and 
the special retino-iridal reflex. Further, these adjustments or 
reflexes are grouped together and co-ordinated in the act of 
- looking at an object, and with them are associated certain 
movements of the head and neck. Each of these several 
reflexes may be disturbed, and also the group of co-ordinated 
teflexes; but these are affections that belong to the domain of 
the ophthalmic surgeon, and we shall do no more than mention 
them. Looking at things and following them with the eyes 
gives rise to ideas of form, size, and distance; indeed we may 
say that these ideas are present potentially or actually in every 
visual picture. Are there cases in which these fundamental 
ideas are seriously affected? It is only in a few exceptional 
cases that we are able to arrive at a conclusion. Infants who 
have not commenced to check their visual by their tactile ex- 
periences have the vaguest ideas of distance, and Cheselden‘s 
celebrated patient saw things flat as in a picture, and said that 
all objects seemed to touch his eyes. We are not aware of 
any observations on the adult which indicate an affection of 
these fundamental ideas. É 

Let us now consider the cases in which this power of seeing 
objects is impaired or lost. We need scarcely say that the 
retina is a surface, not a point, and that consequently sight may 
be lost in one part of the retina, and retained in another. 
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This leads us to affections of the field of vision, and of these 
hemianopsia is the most important. 

We can only draw attention to a few of the main points in 
connection with hemtanopsia. We should in every case deter- 
mine, by the perimeter if possible, whether vision is still retained 
for some distance all round the fixation point, or whether the 
line of demarcation between the two divisions of the field of 
vision passes through this point. We should further determine 
the degree of blindness in the affected portion of the retina, 
ascertaining whether there is absolute amaurosis, or whether 
a feeble luminous sensation can still be aroused by a strong 
light; or, if the patient is unable to give this information, 
whether a reflex can be evoked by the approach of a lighted 
taper or by other means. We should also inquire whether the 
affected field of vision appears to the patient like a dark or grey 
surface, or whether it is an absolute blank of which he is as un- 
conscious as of the existence of the blind spot. Investigation 
of these points is likely to throw light on the localisation of the 
lesion that produces hemianopsia. For example, we sometimes 
„have hemianopsia accompanying the apoplectic or convulsive 
seizures of general paralysis, and as the lesion in these cases is- 
regarded as cerebral, we should expect an amblyopic rather 
than an amaurotic condition of the affected field of vision. 
And yet in several of these cases that have come under our 
notice there was absolute blindness in the affected part of the 
retina; no objects were seen, a lighted match thrust up 
the eye had no effect. Wilbrand cites some interesting” cases 
of recovery from hemianopsia with gradual. appearance of the 
visual reflexes, but for fuller information on this subject we 
must refer the reader to his work? Before dismissing this 
subject of the visual field, we may add that partial hemi- 
anopsia or sector-shaped defects of the field should be looked 
for, and also central and peripheral defects. 

Another visual affection in which the power of fixing and 
following objects is lost, is amblyopia. Amblyopia, or dulness 
of vision, is a somewhat vague and unsatisfactory term. Its 
essential feature is diminution of the acuity of vision, with 
absence of such ocular defect as would account for it. In 

1 Wilbrand, ‘Hemianopsie’ Berlin, 1881. 
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amblyopia, objects may have to be brought up to the eye to be 
seen, small objects may not be seen at all, colours may be 
misty and indistinguishable, and objects appear pale and 
colourless. It is evident that in such a state a patient will be 
very apt to make mistakes ; he may easily mistake a sovereign 
for a shilling, and may fail to recognise many objects that are 
placed before him. It is then of fundamental importance in 
the method of examination we are pursuing that this question 
of the existence of amblyopia should be settled in every case, 
for the absence of the higher reflexes that we shall soon con-. 
sider may depend on the simple fact that the objects are not 
distinctly seen, and not be due to any intellectual defect or ` 
“defect of associations. A word of caution is necessary as to 
‘cases of unilateral amblyopia. Wilbrand is sceptical of 
the existence of such cases in cerebral affections, although 
they have been described, and he dwells on the importance 
in cases of this sort (a) of a careful perimetric examination, 
as hemianopsia is so easily overlooked, and (6) of an enquiry 
into the previous visual acuity of the patient, as amblyopia 
may have been present before, enjoining us to remember the, 
_ combinations of hemianopsias, &c., that may be produced by 
bilateral brain affections. Amblyopia is one of the results 
of such combinations. 
`- A third visual affection in which objects cannot be fixed _ 
and followed:is amaurosis. Temporary: amaurosis is a condi- 
‘tion that deserves further enquiry. Snell’ records a case of 
amaurosis fugax lasting two days; and Panas? a case of com- _ 
plete bilateral blindness lasting six hours. In the cerebral 
hemianesthesia of Tirck there is sometimes a temporary 
‘amaurosis; and in cases described by Fiirstner there was 
unilateral amaurosis. 
` (8.) Objects seen and handled—In this group are included the 
reflexes that connect: vision with the simpler movements of the 
hand. An object is held before the eyes, and it is grasped at; 
if placed on a table, it is seen and picked up; if the hand is 
offered, it is seized. For the simplest reflex of this kind there 
‘is required, (a) sight of the object, as in the previous section, ` 
1 See ‘Ophthalmic Review,’ vol. i. p. 899. 
7 ‘Gazette des Hopitaux,’ 1881. 
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(bY an idea of its position and distance, and (e) an idea of 
moving the muscles of the arm so as to reach the object. There 
may be no idea of what the object is; anything would be ` 
handled. 

Loss of this reflex would be shown by the fact, that though 
objects are seen and followed with the eyes, they are not 
grasped by the hands. Before we can conclude such loss, | 
however, we must remember the cautions already given, as to- 
the state of the attention, presence of stupor, etc. As in- 


stances of disorder of this reflex, we may mention those cases 


in which grown-up idiots grasp at objects beyond their reach ; 
a patient may grasp first at one side of an object then at the 
other, before succeeding in the attempt to seize it. Carpenter’ 
cites an interesting case of a child three years old operated on 


for congenital cataract; who clearly recognised direction, but 


had little idea of distance; when told to lay hold of a watch, 
he groped at it like an infant lying in its cradle. These - 
disorders are distinct from the clumsy grasping movements 
that depend on impairment of the kinesthetic sense. 

(4.) Objects associated with pain recognised and avoided—This 


; group implies an advance on the foregoing, in that certain 


sights are associated with painful experiences, and the move- 
ments are regulated by the memory of these experiences, 
Thus, in grasping objects, it is discovered that fire burns, an 
object thrust up to the eye is found sometimes to hit it; a 
sharp object is felt to cut. And in future an object suddenly 
approaching the eye causes closure of the lids, aversion ‘of the 
head, protective movements of the hands; .a lighted match is 
no longer seized; the sharp edge of a knife is shunned. 

If the sight of these objects does not recall the associated 
idea of pain, we find an absence of these movements of 
avoidance. It is easy to quote instances of this. A red-hot 
poker may be brought up to the eye, and the patient gazes 
at it quite easy-minded and unapprehensive; he may even 


. attempt to take hold of it. If he sees a lighted match blown 


out, he may attempt to put the glowing end into his mouth. 
Pretended blows cause no blinking. 
(5.) Food recognised. and eaten.—In this group we have a still 
1 «Mental Physiology,’ p. 181. 
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further advance. Among objects that are seen, some are recog- 
nised as, good for eating, and they are seized and caten—by 
the hands in the more primitive condition, with the aid of 
knife and fork, etc., in the more civilised. The sight of the 
object recalls the old associations formed by eating it, the 
associations of its taste, touch, etc. If these. associations are 
lost, various curious phenomena present themselves. A 
. person may not recognise food by sight, and never take it 
so long as it is simply held before him, being in fact in a con- 
_ dition no better than Flourens’ pigeons, which would have died 
of hunger with food before them; but he will recognise it 
immediately it touches his lips, and devour it with delight. 
Or he may forget, and conceive some things to be food that 
are not; he may bite a watch, a flower, a key; he may be 
unable to distinguish soap from bread till he has tasted it; he 
may eat paper and drink ink; some bite everything held 
before them. 

Some idiots and dements are not able to feed themselves, 
though they follow the spoon with interested eyes. Other 
patients are only able to feed themselves with their fingers, the 
sight of a knife and fork not suggesting the way to use them, or’ 
they may bungle in the use of them; they may eat soup with 
a fork, or try to cut with the back of their knife, or drink from 
. their bread, and raise the saucer to their lips and bite it. 

We have heen considering only the commonest kinds of 
food and instruments of-eating, such as are in daily use. If - 
the associations are less organised, if, for example, a glass of 
acid were swallowed for a glass of water, or a poison-berry 
_ were taken in mistake for a hip, the act falls into a higher 
category. 

(6.) The Visual Reflewes in walking and the allied movements.— 
Ina healthy adult sight contributes little to those guiding sen- 
sations which play such an all-important part in maintaining 
_ the balance of the body; the sensations of sight are only 
seriously called on when the kinesthetic sense is impaired. 
Sight, however, is in constant requisition in locomotion. It 

enables us to walk in a straight line, avoid obstacles, g go up i 
steps readily, sit down safely, ete. When'the visual associa- 
tions that enter into these movements are absent or impaired, ` 
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- wo find the patient stumbling against obstacles, jostling 
against people, running against lamp-posts, doors, or walls. 
In one of Reinhard’s cases the patient ran against a door and 
stumbled against the furniture in her room, sometimes even - 
though it was staring her in the face. She seemed incapable 
of judging distance, and did not-know when she came up to 
an object, often the first intimation of the fact was her knock- 
ing against it. When she did notice an obstacle she gave it 
an absurdly wide offing. 

Obstacles are seen, but they no longer suggest the movements 
that are required to avoid them. Past experience, in other 

“words old associations, are not available, or, at all events, are 

` not made use of. The more unusual the obstacle, the less 
likely is the patient to avoid it. Though able to walk about 
with a degree of safety at home, he may be quite unable to 
steer his way in an unknown house, or on uneven ground. 
Sight of a train noiselessly approaching, or of an open grating 
in a street, may suggest no danger, and cause no alteration 
in his course. The impairment of this reflex is also seen in a 

. person’s attempting to get on a chair, or jump down from one. 
There seems a want of association between the judgment of 
the distance involved and the movements to attain this 
distance. 

(T) Objects recognised and used properly—tIn this group the 
test of recognition is the ability to use properly. *In applying 
the test it is important to eliminate the complications thatarise 
‘from the association of sight with the other senses;-especially 

` with touch. For example, a key is held before a patient: if 
he points to a door and makes a turning movement with his 
hand, it is clear that. the mere sight of it has suggested its 
use. But if the key has to be put into his hand, and he has 
to examine it with his fingers before he knows what it is, then 
we have to deal not with sight alone, but with sight associated. 
with touch. A good example of this is seen in’ a case of 
_ Critchett’s, cited by Carpenter:* A young woman, blind 
: from. -birth, whose sight had been imparted by an operation, 

” “was. not. able- to ascertain what an object was by sight alone; 
she would describe the shape, colour, glistening appearance of 

1 Loe. cit, 
yor, VIN D 
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a pair of scissors, but could not tell what they were til] she 
had put her fingers in them. Here the sensations of touch 
contributed more than those of sight in determining the use of 
an. object. 

The sight of an object calls up ideas of weight, touch, 

smell, taste, sound, and it is by these associations that an 
object is recognised, and its proper use rendered possible. 
When these associations are destroyed, the power of recognition 
and use is lost, and we have one of the conditions to which 
Zussmaul applies the term “apraxia.” Instances of this con- 
dition have already been referred to under former heads; we 
shall now give others that occur in connection with objects a 
degree less simple. 
- Objects of everyday use, such as a watch, penknife, book, 
pipe, thimble, umbrella, etc., are looked at vacantly, and no. 
signs are made that betcken recognition. Even if placed in 
the patient’s hand they are handled strangely, or played with 
in an idiotic manner ; the watch is not put up to the ear, or the 
knife opened, or the pipe put into thé mouth. A match-box 
with matches in it is turned round and round with an air of 
helpless ignorance. In one case a patient knew what his bed, 
a piece of bread, and a fire were, but not whata needle, a shoe, 
or his clothes were. He may have forgotten the simplest 
properties of: things, and may busy himself trying to bend a 
piece of wodd or iron; indeed, a person in this condition 
would no doubt, if opportunity offered, good-naturedly stroke 
a tiger, or ‘attempt to coax a lion. An object may be recog- 
nised as a membef of a class, but not as an individual. In the- 
higher instances of individual recognition, call is made on 
finer and more numerous associations, and the act is removed 
from the group of comparatively simple reflexes at present 
under consideration. Our knowledge of an object is very 
much a matter of the associations it aronsés. 

The recognition of well-known faces, though scarcely falling 
within the literal heading of this group, may be conveniently 
. treated of here. The patient may have no idea that the people . 
who wait on him are his wife and children; an dld friend is 
not greeted in the accustomed way ; a stranger is taken for an 
old acquaintance. Ribot mentions a case where the physician 
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was not recognised, though he came every. day for fourteen 
months; and a patient recently told me that his wife and 
child, who had been visiting him, were good imitations, and 
well made up, but he was certain they were nothing more—for 
one thing, the child was not large enough. 

It may be that objects are still recognised, but only dimly 
and with uncertainty; they appear new and strange. For 
example, a patient’s hands may look odd and queer to him, 
quite different from what they used to look; and familiar 
places and buildings may seem so strange, that he will doubt 
whether he has seen them before. 

(8.) The Visual Reflewes in Dressing, etc.—Dressing is one of 
our acquired semi-automatic acts, and it requires that particular 
articles should be recognised, and their use and the order in 
which they should be put on known. Sometimes we find that 
the articles of dress are not recognised by sight; a shoe, a hat, 
a shawl, may be staring a person in the face, and yet suggest 
no ideas as to their use. He may have forgotten how to put 
his clothes on ; he may spend an hour fumbling at his trousers, 
and at the end be no nearer the goal than when he started ; 
he may put his waistcoat over his coat, or look aggrieved when 
a fourth coat in which he is just preparing to robe himself is 
taken from him. With his eyes wide open he may persist in 
trying to thrust things into a supposed pocket,*though a 
moment’s glance should convince him that there‘is no pocket 
there. He may, like a celebrated Scotch professor, go about 
with. his wife’s white stocking on one leg, and his “own black 
one on the other, and be continually doing. similar acts. 
He may lie down-on a chest of drawers, and think it is 
a sofa. 

(9.) The Visual Reflexes i in Handicrafts and Arts.—The reflexes 
embraced in this section are on a distinctly higher level than 
those previously considered, and it is correspondingly difficult 
to distinguish the part that sight bears in them. Still, sight 
' and its associations enter largely into such actions as sewing, 
drawing, reading music at sight, boxing, digging, and the 
rudimentary operations of most manual employments; and it 
is of importance to test a patient in respect to actions of this 
kind to which he has been accustomed. If he is unable to 

D2 
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perform them, bungling simple work, and failing in what used 
to cost him scarcely an effort, we have reason. to conclude, due 
regard being paid to other disturbing influences, that the 
visual reflexes are impaired, and we have a valuable indication 
as to the state of the patient’s brain. As an example of dis- 
turbance under this head, we may mention the case of a man 
who used to sketch well, but who after a cerebral attack would 
draw a man’s head that a child might be ashamed of. Other 
examples will readily suggest themselves to the reader. 

(10.) Gestures understood.—Pantomime is the simplest form of — 
language, and is almost universal in its application; it falls 
therefore to be considered before the higher reflexes that are 
concerned in naming objects and in reading. We should as- 
certain whether the patient acts properly when a hand is held 
out to him. Does he protrude his tongue when we point to his 
mouth, or go so far as show him our own? Does he come to 
us if we beckon him, or does he look in the direction we 
point? Will he produce his knife when we go through the 
pantomime of sharpening a pencil, and point to his pocket? It 
is unnecessary for us to say more on this head, the absence or 
impairment of the power of understanding simple gestures 
betrays affection of certain visual reflexes. 

(11.) Objects named.—From our earliest childhood we are 
accustomed to associate the sight of many familiar persons and 
things with their names, When this association fails, and the 
sight of the object does not recall its name, it is only another 
way of expressing the same fact to say that a visual reflex is in 
fault. In such a'case, we have to inquire what class of objects 
cannot be named; whether those that we only rarely see and 
name, or those that we see and name almost every day of our 
lives; thus a man may have forgotten the names, bread, water, 
grass, or may not remember his wife’s name. In other cases 
the power of naming objects may not” be wholly lost; the 
patient may give some name closely allied, or may be able to 
find the name of the genus though not of the species, or may 
enter into a description of the article and seem to know every- 
thing about it but its name. Again, sight alone may fail to ` 
suggest the name, but sight, aided by some other sense as 
touch, hearing, etc., may recall it. The subdivisiops of this 
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/ group and the different points to observe are too well known to 
} ` need further notice here. 

(12) Objects counted and figures read.—It should be seen 
whether the patient can tell or indicate the number of fingers 
shown him, or can count correctly a series of objects laid out 
before him. We may find that the patient is able to count a 
number of large objects, but is unable to count small objects 
that are placed close together; for example, a string of beads. 
The presence of amblyopia would explain this; but there seem 
to be cases where the individual objects are distinctly enough 
seen and yet a series cannot be followed, owing either to some 
fault of nervous conduction, or to some central defect, probably 
& kind of irradiation. 

We should also. determine whether the patient is able to read 
figures. Can he tell individual figures, and combinations of 
them? 2758, for example, may be read 2700, 50, 80; and there 
are many varieties into which we need not enter. Can he tell - 
-the time on a watch? Can he do simple addition? Mlle. 
Skwortzoff' cites a case in which the power of reading figures - 
was retained, while that of reading letters was lost. 

It should also be noticed whether the value of the numbers is 
appreciated, or whether it is merely the names that are remem- 
bered. An estimate of this can be formed by the appear- 
ance the individual makes in a game at dominoes or cards. 

(13.) The Visual Reflexes in Reading.—A person may see a 
page of print, know that it is print, be able to tell when 
it is upside down, notice the paragraphs, itali¢s, capitals, 
and even be able to find a given place again, and yet be 
quite unable to read; just as he may recognise handwriting, 
or know his own name without being able to decipher a letter. 
This is the affection known as word-blindness. 

A step higher, and he is able to name individual letters, or 
syllables, or words. “He may be able to read some words and 
not others. He may mispronounce letters and words, or give 
altogether wrong names to them. He may skip words in read- 

„ing, or pass over lines, or go from the middle of one line 
to the next. He may read in this way, and have SCBECHHY an 
idea of the meaning of what he reads. 


1 Milo. Skwortzoff, ‘De la Cévilé ot de la Surdité dea Mots.’ Paris, 1881. 
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Still a step higher, and he can not only read, but can under- ` 
stand what he reads. Individuals who have lost this power ` 
remind us, says Mile. Skwortzoff, of persons who remember the ` 
rules of pronunciation of a foreign language, and are able to 
read it without understanding a word of it. Short simple 
sentences may be co »prehended, while complicated ones only 
bewilder. Ifthe patient is aphasic, we can test his ability to 
understand what he reads by writing down some simple request 
and observing whether he complies with it. Tt is not sufficient 
to get him to turn over the page while we are reading, or point 
out the passage read, for we must remember that a patient may 
recognise a word when it is uttered and yet be unable to read 
it without this help. 

(14.) The Visual Reflexes in Writing —We must distinguish 
between ability to copy writing, and ability to write spon- 
taneously or from dictation. Copying is in some cases merely 
an instance of drawing ; indeed the patient may have so for- 
gotten the once almost automatic art of writing, that he may 
begin at the last letter of a word instead of the first. Wè 
should examine every patient and see whether he is able to 
copy written or printed text, and can convert the latter into 
written characters. 

Writing spontaneously or from dictation is a complicated 
process which it is not easy to analyse satisfactorily. Many _ 
educated people can write with their eyes closed, and many 
caseg have been reported of patients being unable to read 
what they had just written. As we are now dealing with 
sight only so far ås it is the starting-point of a reflex, we must 
limit ourselves to the consideration of the influence sight 
exercises on the act of writing. Under the influence of sight , 
the letters are kept at proper distances from one another, an 
‘approximation to a straight line is maintained, and glaring 
errors of orthography or composition are detected. In some 
brain-diseases, the reverse of all this is observed ; for example, 
the letters are badly formed, or heaped one on the top of the 
other, or the lines may not be kept to, or a commencement is 
made in the absurdest places, or striking errors pass unnoticed. 
Examination of the writing of a patient should not be omitted 
where an inquiry is being made into the condition ofsight, 
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(15.) Higher Visual Reflexes—We are now arrived at the 
more complex and less organised reflexes which it is difficult 
.to group together satisfactorily, and we shall be content with 
the easier plan of pointing out the steep and thorny way of 
investigation instead of treading it ourselves. Are the more 
complex and intricate visual presentations understood by the 
patient as they once were? Can he remember his way about 
in his own neighbourhood or in less familiar districts? Does 
he grasp the significance of what he sees happening around 
him? If, for example, he saw two men fighting desperately, 
would he recognise the fact, or merely stare at them, or think 
they were amusing themselves? Does he appreciate changes 
of facial expression and demeanour? Is he as alive to beauty 
of form or colouring? Does he understand symbols and 
symbolic actions? In other words, are the same delicate associ- 
ations called up by the sight of objects as formerly were? These 
higher visual reflexes carry us into the highest reaches of the 
mind, and their analysis and due appreciation naturally present 
difficulties that are great even where normal brain-action is 
_under consideration. How much greater are they when the 
problem is overlaid by the vast disturbing influences of dis- 
ordered brain-action and its offspring, protean Insanity! But 
are we entitled to conclude that sight is unimpaired until 
these higher regions of intellectual sight have been explored ? 
_ For our part we think not, and we would not Itesitate to say 
that if a Wordsworth became as a Peter Bell, no longer fgeling 
the witchery of the soft blue sky, regarding a prtmrose by a 
river’s brim as but a yellow primrose and’ nothing more, he 
would in our opinion be suffering from an undoubted visual 
defect. 

We have confined our attention chiefly to the intellectual 
side of vision, but in a complete view of the subject regard 
would also be had tò the’ manifestations of the emotions that 
are called forth by sight. 


To be continued. 


AN ANALYSIS OF THE NERVE-PHENOMENA IN 
A CASE OF ANAISTHETIC LEPROSY. 


BY W. ALLEN STURGE, M.D. 


Mr. D. aged 53, consulted Mr. Hutchinson in July 1881, 
through whose kindness I was enabled to see the patient. 
The patient said that as a young man he had good health 
until. the age of 28, when he went to reside in Bermuda. 
There he had a severe illness, which he believes was a 
malarial fever of some kind. Shortly after his recovery from 
” this illness he began to suffer from a skin-disease, which 
appeared first on the front of the abdomen, and gradually 
spread to the back, arms and legs; but, so far as he can 
recollect, did not affect the hands and feet. This eruption 
lasted for many years, and then gradually subsided. At the 
present time there are a few patches on the back, and on the 
right arm, which are not distinguishable from ordinary 
psoriasis. The patient states, however, that he was seen by 
Dr. Brown-Séquard when the eruption was at its height, and 
that he pronounced it to be the eruption of leprosy. 

Not long after the onset of the eruption he began to suffer 
from hyperesthesia of the extremities. The feet became so 
tended that it inconvenienced -him to stand upon them, and it 
hurt him to clench things tightly in the hands. The - 
hyperesthesia gradually extended up the limbs. As time 
went on, this hyperesthesia became less and less marked, 
until at last it was replaced by numbness, at first slight, but 
gradually increasing until it became complete. The onset of 
anesthesia was accompanied by the complete cessation of the 
sweat function in the parts of skin affected by it, © 

As the modification in sensation has progressed, he has 
_ gradually noticed that his limbs were getting weak, and that 
somé of the muscles were wasting. 
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At the present time there is complete anesthesia over the 
whole extent of the upper and lower limbs, and over areas of 
the trunk adjacent to the limbs. The greater portion of the 
trunk is, however, free from it. Between an anesthetic part of 
the skin and the adjacent healthy portions there is a border 
of skin, from half-an-inch to an inch wide, where there is 
a moderate degree of hyperwsthesia, and these borders 
obviously point to the fact that the disease is still slowly 
advancing. Wherever the skin is anesthetic it is thin, dry, 
more or less shiny, and: the sweat-glands and hatrtollicles 
appear to be completely atrophied. 

There is complete atrophy of all the small muscles of both 
hands, which have assumed the most marked “ main-en-griffe 
position. In the left arm there is complete wasting of all 
the muscles on the back of the forearm, including- the ` 
supinator longus; and there is a slight degree of wasting in 
the muscles of the front of the forearm. The biceps, brachialis 
anticus and triceps are nearly or quite healthy, but the deltoid 
is markedly wasted. In the right. arm there is no wasting of 
the muscles on the back of the forearm; a slight degree of 
wasting of the muscles on the front of the forearm; none of 
the biceps, brachialis anticus, or triceps ; but marked wasting of 
the deltoid. The other muscles about the shoulder-joint and 
the serratus magnus were healthy on both sides. There was 
wasting of the small muscles of the feet; complete wasting of 
the muscles on the front of both legs; but little, if aay, of 
those of the calves or of the thighs. 

The muscles of the back, chest and abdómen were healthy. 
The face presented a curious condition; there was complete 
anesthesia of the forehead and eyelids, but the rest of the 
face and the scalp were ordinarily sensitive to touch. There 
was a corresponding atrophy of all the muscles beneath the 
anzsthetic skin, viz. the occipito-frontalis, the corrugatores 
supercilii and the orbiculares palpebrarum. Some years ago 
he began to experience difficulty in shutting his eyes, which 
‘increased, until all power of moving the eyelids had gone. 
From that time he began to suffer from severe inflammation 
in the eyes, and at last, after many remedies had been tried 

and one or tivo operations had been performed, he lost his 
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_ sight altogether, and to prevent irritation the eyelids were 
sewn together. The muscles of the rest of the face are healthy, 
as are those of the tongue, throat: and larynx, in proof of 
which he states that his voice is exceptionally strong, and that 
he has no difficulty in making himself heard clearly at large 
public meetings. 

It is a point of much interest that, although the skin of the 
limbs is so completely anesthetic, there is apparently little or 
no anesthesia of the deeper structures. He is able to feel 
deep pressure quite easily, and he even feels a pinch quite 
well, if other structures than the skin be involved. I regret 
that I did not observe whether this sensitiveness of the 
-deeper structures was also present in those places where the 
muscles were extensively atrophied. For reasons that I shall 
presently state, I think it would be important in any similar 
case to note this. 

His brain power throughout has been excellent, and, not- 
withstanding his crippled condition, he is a distinguished 
member of one of the learned professions. 

The diagnosis in this case was that it was an old-standing 
case of leprosy in which the anesthetic symptoms were 
exceedingly well marked, whilst the skin symptoms were 
only moderately so; in other words, that it was a case of 
non-tuberculated anesthetic leprosy. I shall endeavour to 
make an analysis of the phenomena present, with a view of 
throwing further light, if possible, upon the pathology of the 
nerve-phendmena of the disease. I regret that in the single, 
somewhat hurried interview that I had with the patient I 
omitted to note several points of importance for this purpose ; 
but I think we have sufficient data to enable us to arrive at 
definite conclusions in regard to some of the questions 
which may arise. 

We have to consider, (1) the primary seat of the nerve 
lesion; (2) the course followed by it in its progressive 
advance. ` 

The primary seat of the nerve lesion—The questions which’ 
present themselves in this connection are: (1) Is the lesion 
_ central, i.e. in the brain or spinal cord? or is it peripheral, i.e. 
in the nerves? (2) If peripheral, is it (a) in the trunks of the ` 


N. 
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nerves ? (6) in the finer nerve branches ? or (¢) in the peripheral 
terminations of the nerves ? 

Answers to these questions may be sought for by an 
examination—(1) of the sensory phenomena, (2) of the motor 
phenomena. 

1. The sensory phenomena.—The patient’s description of his 
sensory symptoms was that he first noticed hyperesthesia of 
the extremities ; the feet were tender, and it was painful to 
hold things firmly in the hands. The hyperwsthesia 
gradually extended up the limbs, and after a time it slowly 
diminished, being replaced by anesthesia, which ultimately 
became complete. On examination, we found that all four 
limbs were completely anesthetic, together with a strip of 
skin in the adjacent portions of the trunk. The anwsthetic 
areas were still bordered by a band of hypermsthesia, 

The first thing to observe about this account is that the 
mode of invasion of the anesthesia is wholly unlike anything 
that is met with in central disease. The patient was quite 
clear in his statement that it began at the extremities of the 
limbs, and gradually crept up towards the trunk, and this 
statement is borne out by the border of hyperesthesia still 
existing. It is also quite unlike the history we should get if 
the nerve-trunks themselves had been primarily involved. In 
that case we should have had the anmsthetic patches taking 
shapes corresponding to the distribution of sensory nerves. It 
may be said that we have only the patient’s own statement 
that the anwsthesia did not come on in this way, and that he 
would be unlikely to notice the exact mode of onset of his 
numbness. Against this I would urge that he was a man of 
high and cultivated intelligence, that the anesthesia has been 
gradually advancing for more than twenty years, and that he 
has carefully watched his own symptoms during that time. 
The present margin marking the advance of the disease 
shows no sign whatever of following the lines of certain 
nerve distributions. 

Thus then we are driven to the conclusion, that the primary 
seat of the nerve lesion is not in the central nervous system, 


_ nor in the trunks of the nerves. It must therefore have been 


in the ultimate branches of the sensory nerves, or in their 


Pen piem terminations. 
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Another point in favour of the conclusion, that neither the 
` central organs nor the trunks of the nerves were primarily 
affected, is the fact to which I drew attention, that although the 
skin was absolutely anesthetic, yet he was able to feel deep 
pressure quite easily, and he even felt a pinch quite well if 
other structures than the skin were involved. Unfortunately 
T have no note of the relative deep sensibility of parts where 
the muscles were healthy, as compared with those where they 
were atrophied. My conviction is that there was no sensation 
in the atrophied muscles. In anesthesia from central disease, no 
such condition as this is observed. A limb is wholly or partially 
anesthetic in its entirety; or if, as sometimes happens in 
locomotor ataxy, a district of a limb becomes anmsthetic, we 
have no such superficial anesthesia as that here described. 

Similarly in disease of a nerve-trunk, complete or partial 
aneesthesia of all parts superficial and deep supplied by that 
nerve ensues; but here also a purely superficial anesthesia is 
never met with. i 

Thus then all the sensory phenomena in this case point to 
the conclusion, that it is the peripheral terminations of the 
nerves that were primarily involved. 

Before passing on to the next division of the subject, viz. 
the motor phenomena, let us see whether we can get evidence 
to prove that the mode of invasion above described is a usual 
one in cases “of non-tuberculated leprosy. For this purpose 
I cannot do better than refer to the masterly treatise of 
Dr. Hillis oh “ Leprosy in British Guiana,” 

In his chapter on non-tuberculated leprosy, Dr. Hillis 
describes the following cases :— , 

(1.) A man, wt. 64, affected for 8 years (Case XXI. p. 84). 


‘There is cutaneous anesthesia of both arms from the. 


fingers to four inches above the elbow-joints, and from the 
toes to the ankle-joints inclusive. 

(2.) A man, æt. 47, affected for 9 years, (Case XXVI. p. 89). 
He had complete cutaneous anesthesia up to the insertion of 
the deltoid in the left arm, and in the right arm up to the 
elbow-joint in front, and to the middle of the back of' the 
forearm. Complete cutaneous anwsthesia of the feet and legs 
up to the knees. 


z 
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(3.) A manvaffected for 15 years (Case XX XIII. p. 97) is 
` described as having lost sensation in all the limbs as far as the 
knees and elbows. 

Now when we consider how various are the nerves ach 
supply sensation to the skin of the limbs, and from what 
different sources they are derived, it will be at once evident 
that no affection of nerve-trunks would give rise to the 
distribution of anæsthesia described in these cases. I am 
therefore justified in quoting them as further proof of the 
conclusion at which I above arrived. I must however state, 
that Dr. Hillis believed that he could, in certain cases, trace a 
connection between the seat of cutaneous phenomena and the 
distribution of nerve-trunks. I gather, however, from his 
remarks, that he has more especially noticed this in the 
distribution of the eruption, rather than of anesthesia, a point 
upon which the case I am reporting offers at the present time 
no-evidence. Thus he says: “Although in some cases it 
would appear as if the patch [of eruption] corresponded: to the 
distribution of a nerve, such is not always the case. I have, 
however, been struck with how frequently the course of the 
musculo-spiral nerve is apparently taken by this eruption” 
(p. 74). Of two cases, however, where the eruption was 
supposed to take this course, I find that the report is too’ 
vague to justify us in laying much stress on this point; and 
when we consider the scattered and serpiginous nature of the 
patches of eruption, it would not be surprising that sqme of 
the patches might appear to follow the cause of some one 
nerve. But, however it may be with the eruption, in no case 
“that he describes did the anesthesia correspond to the distri- 
bution of one nerve ; where it was not simply patchy and 
thoroughly irregular, it in nearly every instance assumed the 
form described in the case above reported, and in those 
quoted from his own book; viz. a gradual creeping up the 
limbs, without reference to the nerve supply. 

I now come to the next branch of the subject, viz. : 

> 2 The motor phenomena.—The mode of onset of the 
“ muscular atrophy in the limbs differed widely from that of the 
ansesthesia ; for whereas we saw that the latter advanced with- 
out reference to the geographical distribution of nerves, the 
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muscles were atrophied by groups, certain groups being intact, 
whilst other groups in their near neighbourhood, and placed very 
similarly as regards distance from the centre and in relation to 
the ansesthesia, were completely atrophied. This distribution 
of the atrophy points to the conclusion, that the nerve lesion 
giving rise to the atrophy was situated either in the spinal 
cord or in the trunks of the nerves. At first sight, it may 
not appear to be an easy thing to decide whether a given 
muscular atrophy is due to a central (spinal cord) lesion, or to 
disease of the trunks of the nerves. There is, however, one 
` infallible test which will, I believe, be found never to fail, 
and which is not generally known. I refer to the distribution 
of the atrophy, which is quite different in the two cases. 
When the trunk of a nerve is affected in such a way as to 
produce atrophy, all the muscles supplied by the nerve below 


+ the seat of lesion will be equally involved—muscles ` be- 


longing to different groups, and having little or nothing in 
common, beyond the fact that they are supplied by the same 
nerve. In the case of spinal-cord disease, those muscles will 
tend to be simultaneously affected which are associated 
together in the performance of certain co-ordinated move- 
ments, whether they be supplied by the same nerve or not- 
This is a statement which can, I believe, be confirmed by a 
careful analysis of the distribution of the atrophy in any case 
of muscular atrophy where the distribution is partial. It was 
clearly proved by two cases, which formed the basis of a paper 
read by me*before the Medical Society of London! In any 
given case of atrophy of a limb, the muscular grouping 
according to nerve supply should be carefully thought out 
and compared with the grouping of the atrophied muscles. 
In the case of the arm, this is done with great ease, for there is 
a well-marked group of muscles co-ordinated for a single 
purpose, viz. to bend the elbow, which does not correspond to 
the grouping, according to nerve-supply. Three muscles take 
part in this action—the biceps, the brachialis anticus, and 
the supinator longus; the two former being supplied by the 
musculo-cutaneous nerve, and the latter by the musculo-spiral. 
Disease of the musculo-cutaneous nerve will therefore cause 


1 © Proceedings of the Medical Society, ‘vol. v. p. 857. e 
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atrophy of the biceps and brachialis anticua; without the 
supinator longus; whilst disease of the musculo-spiral will 
` cause atrophy of the supinator longus, without the biceps and 
brachialis anticus. Now it has been shown, on the other hand, 
that disease of the spinal cord giving rise to atrophy of any 
one of these muscles gives.rise to atrophy of both the others 
also; whilst in disease of the spinal cord giving rise to 
atrophy of the muscles of the back of the forearm (which are 
supplied by the musculo-spiral nerve), the supinator longus, 
which is also supplied by that nerve, will not be atrophied 
unless the biceps and brachialis anticus are also involved. 

It fortunately happened that in the left arm of our 
patient the exact condition was present which is required to 
enable us to make use of this criterion ; for the muscles of the 
back of the forearm were completely atrophied, whereas the 
biceps and brachialis anticus were intact. 

What was the state of the supinator longus? It was 
completely atrophied. Hence we may conclude, without fear 
of error, that the lesion giving rise to the muscular atrophy is 
situated in the trunks of the nerves and not in the spinal 
cord. 

Thus we are brought to the conclusion, that the affection of 
the sensory nerves is independent of the distribution of the 
nerve-trunks, and that the primary lesion giving rise to it is 
situated in the peripheral terminations of the sensory nerves; 
whereas the motor affection corresponds with the- distrikution 
of the nerve-trunks, and that the lesion giving rise to it is 
seated in those nerve-trunks, The questions arise: 

Is there any connection between these two diversely located 
lesions? and can any explanation be found for this curious 
mode of election of the disease ? 

After carefully considering these questions, I believe that 
the following is the true explanation of the phenomena. It is 
evident that the morbid process which gives rise to the 
leprous condition has a strong tendency, in the non-tuber- 
culated variety, at any rate, to advance by continuity of tissue. 
Dr. Hillis, in summing up this variety of eruption, says: 
' « At first small, the spots subsequently enlarge, and may by 
coalescing take over the greater part of the body, ... they 
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have a tendency to spread serpiginously and peripherally.” 
It is evident that in this form of the disease it is the skin and 
nerves which have a special tendency to be attacked; and 
therefore we might expect to see the same tendency to 
advance by continuity of tissue in the case of the nerves, as in 
the case of the skin. I have given reasons for believing that 
the nervous affection begins at the peripheral extremities of 
the cutaneous nerves. From this point the disease will creep 
up the nerve-fibres, and from individual nerve-fibres it will 
extend upwards to the point where several fibres are collected 
together into a small nerve-trunk, and up this to the larger 
branches, and eventually to the main nerve-trunk. The 
nerve disease is proved by microscopical examination to 
consist mainly of a cellular new formation, accompanied by 
some hypertrophy of the connective tissue binding the fibres 
together. The result of this is that those fibres of the nerve 
“which have not already been injured by the new growth 
become squeezed, and ultimately destroyed. The branches 
given off by a nerve-trunk to the muscles supplied by it are, 
for the most part, independent of the cutaneous branches of 
the same nerve. As the disease begins in the peripheral. 
extremities of these latter nerves, the motor nerves will not be 
affected until it has passed up the cutaneous branches to the 
main branch or main trunk from which the motor nerves are 
given off. When this has happened, a whole group of muscles 
will he affected simultaneously—a group deriving its nerve- 
supply fronr a common origin. 

Let us see whether the distribution of the muscular symptoms 
in Mr. D.’s case offers any support to this view. To do this, it 
will be necessary to recall the relations which are borne to 
one another by the sensory and motor branches of the various 
nerves of the limbs. In making this review, there are three 
points to which attention must be drawn in connection with 
each nerve. 

(1.) The position in the limb occupied by the area of skin 
supplied by the nerve, ¢.¢, whether nearer the trunk, or farther -| 
from the trunk. Bearing in mind the mode of invasion from 
the peripheral extremity of the limb towards the centre, it is 

1 Loo. cit., p. 101. ° 
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evident that areas of skin further from the trunk will have 
become affected sooner than those nearer the trunk, and 
hence that, if my explanation be the correct one, the disease 
will have had a longer time to travel up the nerves ascending 
from the areas more distant from the trunk than up those 
passing from the less distant areas. 
~ (2) The distance from the peripheral extremity of the 
sensory nerve to the nearest point where it meets with motor 
nerves. This is obviously a point of great importance, for if a 
sensory nerve which may have become affected very early in 
the disease was given off from the nerve-truank high in the 
limb, as is the case, for instance, with the internal saphenous 
nerve, the distance to be travelled by the disease would be so 
great that it might take very much longer to reach the trunk 
of the nerve, or the motor branches, than in the case of a nerve 
affected much later in the disease, but offering relatively a 
much shorter course before reaching motor fibres. 
(8.) The size of the sensory nerve both absolutely and 
relatively to the nerve-trunk or branch from which it springs, 
- A large or widely branching sensory nerve, such, for instance, 
as the circumflex, might be expected to offer an easier passage 
’ for disease than a single small sensory branch of equal length ; 
and the diseage would, in all probability, reach the nerve-trunk 
in a shorter time in the case of the former than in the case of 
the latter. Whether this be so or not, however} it is certain 
that disease passing up a sensory nerve of considerable size, 
and reaching a motor nerve of about the same” size, will 
produce a more rapid and intense effect than‘if it travels up a 
sensory nerve of small size, and reaches a nerve-trunk of 
relatively much greater size. Compare, for instance, disease 
travelling up the radial nerve to meet the posterior inter- 
osseous, and disease passing up the internal cutaneous of the 
musculo-spiral to meet the main trunk of the musculo-spiral 
nerve, 
Each of these three points must be borne in mind in con- 
sidering the various nerves. I will begin with 
I. The Nerves of the Arm.—Here we have five main nerves: 
(1.) The musculo-spirzal. 
(2.) The musculo-cutaneous. 
VOL. VIT. E 
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(3:) The median. 
(4.) The ulnar. 
(5.) The circumflex. 


(1.) The Museulo-spiral—The motor branches are : 

(a) Branches to the triceps, given off high up in the 
course of the nerve. 

(b) Branches to the supinator longus and extensor cerpi 
radialis longior, given off after passing through the 
external intermuscular septum, and before the nerve 
divides into the radial and post. interosseous nerves. 

(0) The posterior interosseous supplying the supinator 
brevis, the extensor carpi radialis brevior, and all 
the extensor muscles at the back of the forearm. 
The posterior interosseous splits off from the radial 
just below the elbow-joint. 


. The sensory branches are : 

(a) The internal cutaneous of the musculo-epiral, a small 
nerve which takes its origin high up in the course- 
of the nerve, and passes to supply the skin of the 
inner and upper part of the arm. Applying the ` 
three tests above mentioned, we see that the area of 
skin supplied by the nerve will be attacked very late 
im the disease ; the disease, however, will not have a 
great distance to travel up the nerve before reaching 

*the main trunk ; and thirdly, that the sensory nerve 
bears *a very small proportion to the main trunk 
from which it issues. 

(b) The two eternal cutaneous branches.—These which, 
taken together, make a moderate-sized nerve, have 
their origin just after the musculo-spiral has pierced 
the external intermuscular septum, and before it 
has given its branches to the supinator longus and 
ext. carpi rad. longior. They are distributed, the 
upper to the skin of the lower half of the upper arm 
-in its anterior aspect; and the lower to the skin” 
above and in front of the elbow-joint, and to the 
outer part of the upper half of the forearm. The 
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area supplied by them will therefore be affected 
about the middle period of the disease; the disease 
will have, on the average, a moderately short dis- 
tance to travel to reach the trunk of the nerve; 
and the proportion borne jointly by the nerves to 
the main trunk, though not epRreenInE equality, 
is a considerable one. 

(0) The radial nerve.—This is a nerve of considerable size, 
taking its origin at the bifurcation of the musculo- 
spiral nerve just below the elbow-joint, and running 
a long course to supply the skin of a portion of the 
hand. The area of skin supplied by it would there- 
fore be one of the first to be attacked; but the 
disease would have a considerable distance to travel 
before meeting with a motor branch; the propor- 
tion borne by the sensory nerve to the motor 
branches from which it split off is, roughly speaking, 
one of equality. 


If then my explanation of the course of the disease be the 
true one, how would the muscles supplied by the musculo-spiral 
nerve be likely to be affected ? None of the sensory branches 
are so placed as to make muscular involvement particularly 
easy, and there is no nerve which is both affected early in the 
disease and which offers a short course. The radial, however, 
is affected early and completely ; it is a relatively large nerve, 
and offers a considerable pathway for the disease, which will 
therefore be likely, after an interval of some length, to reach 
the motor branches, and thus to cause atrophy of the muscles 
at the back of the forearm. The external cutaneous nerves will 
be affected much later, but offer a much shorter course to the 
disease, which, roughly speaking, might be expected to reach 
the trunk of the nerve at about the same time as by the radial, 
and thus to cause atrophy of the supinator longus and ext. 
carpi radialis longior. The internal cutaneous of the musculo- 
spiral will however be affected so late in the disease, and it is 
go small in relation to the main trunk from which it comes, 
that it is highly unlikely that any atrophy of the triceps would 
take place. ; 

E2 
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(2.) The Musewlo-cutaneous nerve-—The motor branches of - 
this nerve come off. in the upper arm—for the most part in its 
upper half—to supply the biceps, the coraco-brachialis and the 
brachialis anticus. 

The sensory branches supply the skin of the outer part of 
the forearm, chiefly in its lower half. The area of skin 
supplied by it will hence be affected some considerable time 
after the first onset of the malady, and the distance to be 
travelled by the disease is very great, the muscular branches 
taking their rise from a part of the nerve that is far removed 
from the peripheral cutaneous distribution. Henceit is highly | 
unlikely that any atrophy of the biceps coraco-brachialis and 
brachialis anticus would be met with. 

(3.) The Median.—The motor branches are: 

(a) Branches given off just below the elbow to the flexor 
sublimis digitorum, part of the flexor profundus, the 
pronator radii teres, the flexor longus pollicis, the 
palmaris longus, and the pronator quadratus. 

(b) Branches given off below the wrist to some of the 
small muscles of the hand. 

The sensory branches are confined to the supply of part of 
the hand. 

Thus then the area of skin supplied by it will be affected 

_at the very onset of the disease; the nerve up which the 
disease will travel is one of considerable size; the motor 
nerves to the small muscles of the hand will be quickly met 
with, whilst those to the group of muscles on the front of the 
forearm will be reached very much later. We may therefore 
expect that the small muscles of the hand will be quickly 
affected. As regards the others, we may observe that the 
relation borne by the motor branches to the sensory trunk of 
the nerve is strictly comparable to that borne by the radial 
nerve to the posterior interosseous, the areas of skin supplied 
by the two sensory nerves being situated in precisely analogous 
positions as regards the first onset of disease; and the branch- 
ing off of the motor nerves being at almost precisely the same 
distance up the limb in the one case as in the other, Thus we 
may conclude, that the chances in favour of the posterior 
group of muscles being affected are practically equal to those 
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of affection of the front group of muscles. In a given number 
of similar cases of disease we might therefore expect that 
sometimes one group of muscles, and sometimes the other, 
would be first to be affected, a slight variation in priority of 
attack in the back or the front of the hand being sufficient to 
produce this variation in the subsequent motor affection. 
There is this further remark to be made, that whereas in the 
case of the median, disease of the upper part of the nerve can 
only have advanced from the hand, in the case ofthe musculo- 
spiral the corresponding advance of disease from the hand 
will be augmented by disease (beginning later, but having less 
distance to travel) advancing up the two external cutaneous 
nerves. Ceteris paribus, therefore, we should expect a more 
intense degree of motor affection in the case of the musculo- 
spiral than of the median. 
(4.) The Ulnar nerve.—The motor branches are: 

(a) Branches to the flexor carpi ulnaris, and half the 
flexor profundus digitorum. These arise from the 
trunk of the nerve just below the elbow. 

(b) Branches coming off below the wrist to supply ` 
‘certain of the small muscles of the hand. 


The sensory branches are: 
(a) Branches rising from the nerve in its course down 
the forearm, to supply the skin of the inner side of 
the lower half of the forearm. i 
(b) Branches to the skin of portions of the hand. 


What we have to say here is very much a-repetition of what 
was said of the median nerve. The nerves to the skin of the 
hand will be affected at, or soon after, the onset of the disease, 
which having but a short distance to traverse before meeting 
with the motor nerves to the small muscles of the hand, will 
quickly produce atrophy of these muscles. From this point 
it would take about the same time to reach the nerves of the 
large muscles of the forearm, as in the case of the median and 
radial nerves; only that, in the case of the ulnar, the morbid 
action will be reinforced by the disease passing up from the 
sensory nerves above mentioned as being distributed to the 
forearm, „which, however, will naturally have been affected 
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much later than those of the hand. On the whole, therefore, 
we might expect the upper motor branches of the ulnar to be 
affected a little sooner than those of the median or the 
posterior interosseous nerve. 

(5.) The Otreumflex nerve—Its motor branches go to the 
deltoid and the teres minor muscles. 

The sensory branches supply the skin over the deltoid 
muscle. With regard to this nerve, we may remark that the 
motor and sensory portions are, roughly speaking, equal in size, 
and are intimately related to one another in their distribution, 
which has not been the case, to anything like the same extent, 
in the other nerves that have been described. The sensory 
part of the nerve is short and widely branched. Disease once 
established in the peripheral termination of the branches, has 
many roads open towards the centre, and it has but a short 
distance to traverse before reaching the motor branches. On 
the other hand, the area of skin supplied by the nerve will 
have been one of the last to be attacked; but, when once 
attacked, no long time would, for the above reasons, be required 
to show motor involvement, which would be likely rapidly to 
become complete. 

Treating the arm as a whole, then, we might expect that all 
the small muscles of the hand would be early and completely 
affected. The groups of muscles on the front and back of the 
forearm, supplied by the median and posterior interosseous 
nerves respectively, might or might not be involved, the 
chances in “favour of affection of the front group being about 
equal to those of*affection of the group at the back; but if 
both be affected, the muscles of the back group are likely to 
be more extensively atrophied than, those of the front group. 
Moreover, if any one muscle of either of these groups be 
affected, all the other muscles of the same group will also be 
affected and probably in the same degree. For reasons above 
given, the chances in favour of affection of the muscles supplied 
by the ulnar nerve will probably be rather greater than in 
the case of the two groups of muscles just mentioned. The 
supinator longus and ext. carpi tad. longior would tend to be 
. attacked by extension of the disease either up the main trunk 
of the musculo-spiral, or up the ext. cutaneous nerves, the 
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chances of such attack being roughly equal to, perhaps some- 
what less than in, the case of the median and posterior 
interosseous groups. The triceps would almost certainly escape 
for the reasons above detailed, and the same remark will apply 
to the biceps, coraco-brachialis and brachialis anticus. If the 
latter group were attacked, the brachialis anticus might be 
expected to be the first to succumb. The deltoid, notwith- 
standing that the skin supplied by the circumflex nerve would 
be some of the last to be attacked, would probably rapidly 
become affected when once the disease had extended up to the 
height of the shoulder-joint. 

In approaching the subject thus from the à priori stand- 
point, I do not think I have said more than the conditions 
postulated justify. Let us compare the picture thus drawn 
with that presented by the account—unfortunately only 
partially complete—of our patient. In him all the small 
muscles of both hands were completely atrophied. In the left 
arm the muscles of the group supplied by the posterior 
interosseous nerve were much atrophied, those supplied by the 
median being slightly- atrophied. In the right arm the 
muscles supplied by the median were slightly atrophied, 
whilst those supplied by the posterior interosseous were com- 
' paratively healthy. 

This distribution of atrophy in the two forearms strictly 
bears out what was said about the equality of the chances of 
these two groups of muscles becoming affected. As regards 
the supinator longus and extensor carpi radialis Jong., these 
were completely atrophied in the left arm.*. Unfortunately I 
have no definite note of their state in the right arm; and the 
same remark, I regret, applies to the muscles supplied by the 
ulnar nerve. I believe, however, that these were completely 
atrophied in the left arm, but I am unable to say anything 
of their condition in the right. The triceps was healthy on 
both sides, as were also the biceps, brachialis anticus, and 
coraco-brachialis; whereas, on the contrary, the deltoid was 
markedly atrophied on both sides. 

I think that, notwithstanding the absence of a complete 
definite record of every muscle, which under the circumstances 
it was not in my power to make, the close correspondence 
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between the probable muscular affection as worked out à priori, 
and the actual affection as observed, is very remarkable, and 
goes far to show that the mode of advance of the disease is 
that which I sketched out in the earlier part of my paper. 


IL In order to obtain additional evidence upon the point, I 
must, at the risk of appearing tedious, apply the same analysis 
‘to the nerves and muscles of the leg. 
The nerves which we shall have to consider are : 
(1) The anterior crural. 
(2.) The trunk of the great sciatic. 
(3.) The internal popliteal. 
(4.) The external popliteal. 


(1.) The anterior Orural—The motor branches supply the 
powerful muscles on the front of the thigh, and are very large. 


‘The sensory branches are: 

(a) The middle cutaneous, which comes off high up in the 
thigh, and supplies the skin on the front of the 
thigh. The area supplied by it would therefore be 
attacked late, and disease would have a considerable 
distauce to travel to reach a point where it might 
affect motor branches. 

(Œ) The internal cutaneous coming off high up in the thigh, 
and supplying the skin of the inner side of the lower 
third of the thigh and the inner side of the leg. 
The area supplied by it would be affected earlier 
than in, the case of the last nerve, but disease would 
have a very long distance to travel before reaching 
motor branches. 

(e) The internal saphenous nerve also comes off high up in 
the thigh, and supplies the skin of the inner side of 
the lower half of the leg, and some parts of the foot. 
The area supplied by it would be early affected, but . 
the distance to be travelled by disease would be very 
great before motor nerves would be affected. 


From this we should expect that the motor part of the 
anterior crural nerve would long remain untouched, the 
distances to be travelled by the disease being very great 
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‘except in the case of the middle cutaneous nerve. This nerve, 
however, being affected late, and being still a considerable 
distance from its point of origin, disease would be little likely 
‘to reach the trunk of the anterior crural through it. 

(2.) The trunk of the great Sctatte—-The motor branches 
supply the biceps semitendinosus semimembranosus, and partly 
the adductor magnus. The branches dre given off, for the: 
most part, in the upper half of the thigh. There are no 
sensory branches given off bythe trunk of the nerve. Weshould 
therefore expect that, in consequence of the great distance to 
be travelled by the disease before reaching the above motor 
` branches, tho muscles supplied by them would remain intact. 

(3.) The internal Popliteal nerve and tts prolongations,—The 
motor branches of this nerve are: 

. (a) Branches given off high up in the neighbourhood of 
: the knee to the gastrocnemius soleus popliteus and 

plantaris. 
(b) Branches given off to the upper third of the leg to 
the tibialis posticus, flexor longus digitorum and 


flexor longus pollicis. 
(c) Branches in the foot to some of the small muscles of 
the foot. 
The sensory branches are: 5 


(a) The external saphenous nerve arising a little below 
the knee, and passing down to supply the skin of the 
lower half of the back and outer side of the leg. 
The area of skin supplied by it would therefore be 
affected comparatively early in the disease, but the 
disease would have a long course to traverse before 
meeting with motor branches. The nerve also is 
very small, in comparison with the main trunk from 
which it comes. 

(b) The plantar cutaneus and other cutaneous branches 
to the foot coming off low down in the course of the 
nerve. The areas of skin supplied by them would 
therefore be some of the first to be affected, and the 
disease would have but a short distance to travel 
before reaching the motor nerves to the small 

e muscles of the foot. 


58 AN ANALYSIS OF THE NERVE-PHENOMENA 


Thus then we should expect to find early and complete 
atrophy of the small muscles of the foot, but probably none 
of the large muscles of the back of the leg, belonging to 
either of the first two groups mentioned. 

(4.) The external Popliteal and tts prolongation.—The motor 
branches given off by the nerve are: 

(a) Nerves to the tibialis anticus, extensor longus 
digitorum and extensor proprius pollicis, given off 
by the anterior tibial in passing down the front of 
the leg. 

(b) Branches to the peronei muscles, given off by the 
musculo-cutaneous in its passage down the leg. i 

(c) A branch in the foot to the extensor brevis digitorum. 


The sensory nerves are : 

(a) Branches from the trunk of the nerve to the skin of 
the upper half of the back and outer part of the leg- 
This area would be affected at about the middle 
period of the disease, and the disease would have to 
traverse only a moderate distance before reaching 
the trunk of the nerve. 

(6) The main trunk of the musculo-cutaneous, which 
supplies the lower third of the front of the leg and 
the major part of the dorsum of the foot and of the 
toes. The area supplied by it would therefore be 
affected at the early part of the disease, but a 
considerable distance would have to be travelled 
before ‘the muscular branches were affected—a 
distance considerably shorter in the case of the 

o peronei muscles than of the other muscles of the front 
of the leg. The relative size of the sensory branches 
as compared with the motor approaches equality. 

(c) A small branch of the anterior tibial to the skin of 
the great and second toes, which would be affected 
very early in the disease, and up which disease 
would have only a short distance to travel before . 
reaching the nerve to the extensor brevis digi- ` 
torum, but a long distance before reaching the 
nerves to the larger muscles on the front of the leg. 


F 
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- Considering the external popliteal nerve as a whole, then, 
we should expect to find the extensor brevis digitorum to be 


„atrophied early in the disease. We should also expect to find the 


peronei muscles atrophied earlier than the other muscles on the 
front of the leg, and much earlier than those at the back of 
the leg. As regards the relative periods at which the muscles 
supplied by the anterior tibial nerve would be affected, as 
compared with those supplied by the posterior tibial, the 
following remarks may be made: In the first place, 
according to Quain, the muscular branches given off by the 
posterior tibial nerve leave that nerve at a point higher up 
the leg than those given off by the anterior tibial. Speaking 
of the former, he says: “The muscular branches emanate 
from the upper part of the nerve, either separately or by a 
common trunk.” Speaking of the latter, he says: “In its 
course along the leg, the anterior tibial nerve gives slender 
filaments to the muscles between which it is placed.” 
According to Ellis, the branches to the deep muscles of the 
back of the leg may even come off from the internal popliteal 
nerve before it has become the posterior tibial. Thus in, at 
any rate, a considerable proportion of cases, the distance to 
be travelled by disease up the posterior tibial nerve will be 


- considerably greater than up the anterior tibial, before motor 


branches to muscles of the leg will be met with. 

Again, the anterior tibial nerve runs in the concavity of the 
augle formed by the leg and foot, whilst the posterior tibial 
runs in the convexity. When the general arrangements of 
the ankle are considered, I think it will be at once evident 
that the anterior tibial is shorter than the posterior tibial, - 
which will still further increase the chances in favour of 
priority of attack of the motor branches of the anterior tibial, 

We are thus brought to the conclusion, that the group of 
muscles supplied by the anterior tibial nerve will almost 
certainly succumb at an earlier period than the group supplied 
by the posterior tibial; whilst the group supplied by the 


« internal popliteal is very unlikely to become involved, unless 


at a very late stage of the disease. 
Treating the leg as a whole, then, we should expect all the 
small mygcles of the foot to be atrophied. We should expect 
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the peronei muscles to be next affected ; and subsequently the 
other muscles on the front of the leg. Later still, the deep 
muscles at the back of the leg, and at a somewhat later period 
those of the calf. We should not expect to find any of the 
thigh muscles, either front or back, to be affected. 

I regret that my notes are not sufficiently detailed to 
enable me to speak of .the condition of all the muscles 
individually in the legs of my patient, but I have noted that 
all the small muscles of both feet were atrophied; all the 
muscles on the front of both legs were completely atrophied ; 
the muscles at the backs of the legs were relatively healthy ; 
and the thigh muscles were apparently in their normal state 
of nutrition. I think, therefore, that I am justified in saying 
that the condition of the muscles of the legs bears out the 
- conclusion arrived at by the examination of those of the arms. 

I now pass on to a point of great interest, viz. the condition 
of the face. Here we saw that there was complete anesthesia 
of the forehead and eyelids, the rest of the face and scalp 
being unaffected as regards sensation. Corresponding to this 
anesthesia there was atrophy of all the muscles beneath the 
affected skin; viz. the occipito-frontalis, the corrugatores ' 
supercilii, and the orbiculares pel pobrnfum; all the other 
facial muscles being healthy. ; 

Now here it is quite evident that the explanation offered 
above of the‘muscular affection in the limbs will not apply, 
` for the sensory and motor nerve-supplics in the face have 
nothing in common, and hence no motor affections could be 
produced by diseake travelling up the sensory nerves, On the 
other hand, the peculiar distribution of the atrophy points 
to an intimate relationship between the sensory and motor 
affections ;'and points, moreover, to the conclusion that the 
atrophy was not due to disease in the trunk of the facial 
nerves, or éven of the trunk of its temporo-facial division, a 
statement which a reference to the plate of the distribution 
of the nerve in Quain’s ‘ Anatomy’ will at once make evident. 

Tn the face, however, we have to do with a muscular arrange- ` 
ment scarcely met with anywhere else in the body, viz. the 
muscles lie immediately beneath the skin, without the inter- 
vention of fascia or other thick tissue; in fact, theg may be 
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> said to be practically united to the skin. Hence both they 


Y 


~ 


and the nerves connected with them would be peculiarly liable 
to become affected by any condition leading to infiltration or 
destruction of the skin. The muscular atrophy in this case is 
explained, then, by the direct extension of the disease to the 
muscles by contiguity, or possibly it may have resulted 
through the intermediary of their motor nerves, the peripheral 
termination of which may have been involved in the disease, 
in common with those of the sensory nerves. Possibly both . 
processes have been at work simultaneously ; but, however that 
may be, I think it may be considered as certain that this is 
the true explanation of the atrophy of these muscles. It isa 
point of considerable interest, that in this patient we have 
muscular atrophy produced in two widely different ways; the 
one being a direct affection from the skin by contiguity, and - 


‘the other due to involvement of the trunks of the nerves 


supplying the muscles, by extension of disease up the sensory 
nerves from their peripheral terminations to their points. of 
junction with motor nerves. 

In conclusion, then, if, as I believe, this case may be taken 
as the type of an ordinary case of non-tuberculated anesthetic 
leprosy, we may from it learn the method by which the 
nervous system becomes affected in this disease. 

Leprosy is defined by Virchow to bera disease in which there 
is a production of a “new granulation tissue ” thats effused into 
the fibro-cellular structures of the body. With the exception - 
of the heart, pancreas, brain, and spinal cord, this neoplasm may 
invade the fibro-cellular coats and structures of all the organs. 
Clinical experience, however, shows that there are in the body 
two tissues which constitute the principal seats of election of 
the disease. These are the skin and the nerves. In many 
cases the skin alone is affected, the implication of the nerves 
being so slight that it may be left out of account. In some 
cases the nerves are implicated principally, the skin condition 
being of subordinate importance. In a large number of cases, 
however, both tissues are affected, the affection of the two tissues 
being relatively uniform over the body; or the skin affec- 
tions may be most prominently marked in one part of the 
body, ang the nerve affection in another. 
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There is nothing strange or unique in this varying elective > 
affinity of the new growth. A similar variation is constantly 
seen in connection with new growths. Consider the case of 
syphilitic new growths, which will perhaps be found to be more 
nearly allied to the leprous neoplasm than any other form of 
morbid growth. There is scarcely any tissue in the body 
which may not be attacked by the syphilitic neoplasm; ‘and 
yet how protean are the ways in which in given cases syphilis 
attacks the tissues, seizing greedily hold of some, and leaving 
others in their immediate neighbourhood untouched ! 

That the skin discase and the nerve disease are due to 
primary independent elective tendencies on the part of the 
original disease, and are not secondary the one to the other, 
whether the skin condition to the nerve disease, or the nerve 
condition to the skin disease (both of which statements have 
been made), can I think be proved by a reference to cases. 
A typical case of tuberculated leprosy is non-anesthetic. 
Dr. Hillis lays stress upon this absence of anesthesia in his 
general description of this variety of the disease. He says: 
“the palm of the hand also becomes fissured, horny and scaly 
from disease or malnutrition, but not anesthetic” (the italics . 
are his). Further on he says: “Anmsthesia ensues when the 
pressure of the blastema is more than ordinary,” proving that 
it is only in exceptional cases of great thickening of the skin 
that it is met with. 

Thus we see that the nerves are generally unaffected in 
those cases- where the skin condition is most marked. On the 
other hand, in the typical anesthetic form, though the skin is 
rately quite free from deposit, yet it is present in com- 
paratively small amount. Neither of these propositions could 
be true if there was any causal connection between the tuber- 
culated skin condition and the nerve condition giving rise to 
the anmsthesia. But the independence of the two conditions 
is best seen in mixed cases of nerve and skin disease, as in the 
patient whose case I have narrated. In him the skin condition 
began on the trunk, and the patches of affected skin did not 
become anesthetic; whilst on the other hand the nerve 
condition began at the extremities of the limbs, and, if we 
trust his history, independently of any skin disease. , I think 
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therefore we, may take it as proved, that the skin and the 


| 


GM 


nerves constitute two independent seats of election for the 
original deposit. 

There is, however, one way in which the skin will be liable 
to be affected by the nerve disease. It is well known how 
large an influence the nervous system has òn the nutrition of 
tissues of all sorts ; and in proof of its influence on the skin, we 
have only to recall the conditions induced when a nerve has 
been permanently severed. The skin becomes degraded in 
every way; it atrophies, its glands cease to secrete, and great 
care has to be exercised to prevent it from breaking down into 
low forms of ulceration. The same peripheral nerve-lesion, 
therefore, which causes the anwsthesia of leprosy, will cause 
atrophy of the skin, such as we saw had taken place in Mr. D. 
But if this be so with the healthy tissues of the skin, so will 
it almost certainly be the same with morbid growths, 
especially if of sluggish nature, like that of leprosy. Hence, 
supposing that a patch of skin were invaded by the morbid 
growth at the same time as the nerve supplying the patch 
was also attacked, the death of the nerve would lead to 


_ cessation of the skin growth. From this it will result, that the 


difference between tuberculated and anesthetic leprosy will 
become accentuated ; for, in the former case, there is nothing. 
to prevent the extensive deposit of the leprous neoplasm in 
the skin, whereas in the latter, even though there may be just 
as strong a tendency to the invasion of the skin, the simul- 


- taneous invasion of the nerves will hinder, and indeed almost 


prohibit, the skin affection in areas controlled by those nerves. 

I will close my paper by suggesting a few points for 
investigation in future cases. 

(1.) In mixed cases of tuberculated and anesthetic leprosy, 
to notice accurately the difference between the eruption of’ 
parts of the skin where sensation is healthy, and that of 
patches of anmsthetic skin. With a view to proving the 
secondary influence of nerve disease in checking the morbid 
growth in the skin. 

(2.) Is anesthesia always preceded by modification in skin 
nutrition? With a view to proving the independence of the 
nerve digease, 
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(3.) Does the primary invasion of anesthesia ever give rise 
to patches of numbness corresponding to the supply of any 
named nerve? With a view to clearing up the question 
whether nerve-trunks are ever subjected to direct attack. 2 

(4.) Does muscular atrophy ever take place without being 
preceded by anmsthesia? With a view to proving whether 
ultimate motor branches may be primarily affected, in a way 
similar to ultimate sensory branches. . 

(5.) Where muscular. atrophy has taken place, to make a 
detailed examination of the various group of muscles. With a 
view to confirming or confuting the conclusions arrived at 
above, in reference to the mode in which their atrophy is 
produced. 

(6.) An investigation of the deep sensibility of parts 
beneath anesthetic skin, and a comparison of the deep 
sensibility of healthy muscles as compared with that of 
atrophied muscles. ` : 


` GENERAL PARALYSIS OF THE INSANE. A STUDY 
OF THE DEEP REFLEXES, AND PATHOLOGICAL 
CONDITION OF THE SPINAL CORD. 


BY WILLIAM ORUMP BEATLEY, M.D., _ 


. Late Senior Assistant Medical Ofoer, Somerset County Asylum, 
Wells, 


`t study of the reflexes as a clinical symptom in nervous 
diseases, has of late commanded great attention. In 1875, 
Westphal and Erb each devoted a treatise to the study of 
this symptom, and the at present known ankle-clonus was 
then first described as the foot-phenomenon. Previous to this, 
Charcot, in his lectures at La Salpêtrière, pointed out in cases 
of paresis, or paralysis, of the lower extremities a certain 
trembling or trepidation, produced in the foot when it was 
caught by the point and suddenly turned back; since the 
treatise of Westphal, the foot-phenomenon has been carefully 

_ studied by various writers. ` 
The study of the deep reflexes in General Paralysis of the 
. Insane is exciting great interest among a small body of 
workers, their presence or absence tending to show that there 
is a close connection between general paralysis and other 
diseases, such as tabes dorsalis, and affording to some extent 
a basis for classification of a disease, which at present includes 
in a common description forms differing clinically and patho- 
logically. Of the deep or so-called tendon-reflexes, the knee- 
phenomenon or patellar-tendon reflex, and the foot-phenomenon, 
or ankle-clonus, have been the most carefully studied. The 
purely reflex character of these phenomena is, however, at 
present strongly contested; from experiments and physio- 
logical data Westphal, Waller,’ and others, conclude that 
the phenomenon is a local one. Be these opinions correct or 
` not, the interesting fact remains,—that whatever increases 
or diminishes reflex action generally, increases or diminishes 

. 1 See ‘Bram,’ 1880. 
VOL, VIL. F 
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the phenomenon under consideration. So far as our present 
knowledge extends, the following are among the most important 
causes which produce exaggerated and diminished reflexes. 

(a.) Exaggerated reflexes. 

1. Increased irritability of any factor of the reflex loop. 

-2. By far the most important condition, where cerebral 
influence is withdrawn from the spinal cord, by 
disease of some portion of the pyramidal tract, 
whether at the origin of those fibres in the cortex 
of the brain, in their passage through the corona 
radiata, internal capsule, pons, medulla ob ongata, or 
in the spinal cord itself. 

(b.) Diminished or abolished reflexes. 

1. In tabes dorsalis, where the lesion is situated in the 
reflex loop, involving the fibres of the internal 
bundle of the posterior roots, or what Charcot 
calls “the inner radicular fasciculus.” 

2. In disease of the anterior grey horns, as in infantile 
paralysis, and in the advanced stage of pede: 
hypertrophic paralysis. 

3. In disease of the posterior nerve roots. 

By far the most important of these causes of changed 
reflexes are those :—I1st, where there is lateral sclerosis of the ` 
spinal cord; this condition, it has been shown, by cutting off 
the inhibitory influence of the brain, gives rise to an increased 
reflex. 2nd, where there is posterior sclerosis of the spinal cord; 
in this case the reflex loop is directly interfered with. It thus 
follows that in -considering the reflexes in any disease, one 
must at the same time take into account the pathology of 
the spinal cord. My own observations have been made with 
the following ends in view :— 

Ist. To determine the state of the reflexes in general 
paralysis. 

2nd. To enquire into the connection between. the reflexes 
and other clinical symptoms; and 

3rd. To compare the state of the spinal cord after death 
with the state of the reflexes during life. 

The following is an analysis of the condition of the deep 
reflexes in 65 cases of general paralysis which have come 
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under my notice; the observations were’ made at different 
times, and during different stages of disease, the results 
varying only in a way I shall subsequently describe. In some 
of the cases I am able to describe the pathological lesions 
found after death. 

In the 65 cases examined, the knee-jerk was considered to 
be normal in 11, slightly exaggerated in 8, decidedly ex- 
aggerated in 18; it was diminished in 5, gnd absent in 18; in 
5 cases the amount differed on the two sides. Ankle-clonus 
was absent in 47 of the cases, in one case it was not noted, 
> and in’ 17 cases was present ; being marked in 7, slight in 7, 

and in 3 cases present on one side and absent on the other. 
Of the 18 cases in which the kmee-reflex is noted as decidedly 
exaggerated, 16 had ankle-clonus; the remaining case, in 
which ankle-clonus was present, had a slightly exaggerated 
knee-reflex. It thus appears that more than half of the cases 
examined showed marked alteration in the character of the 
tendon reflexes. 

I will first consider those cases in which the knee-reflex, and 
with it ankle-clonus, was absent, omitting the cases where the 
knee-reflex was diminished, as I consider the question of 
diminution and slight exaggeration a personal equation, Is 
am inclined to think that when the deep reflexes are absent, 

_ the mental symptoms are not so characteristic of general 
” paralysis as in the opposite condition,—that ‘of exagge- 
rated reflexes; there may be delusions of an exalted cha- 
racter, but they are not so extravagant or obtrusive, and 
are, I think, apt to disappear early, leaving a more or less 
demented condition: in some this dementia is of the ordinary 
consecutive character; in others it is accompanied by a quiet 
expression of well-being and happiness, appearing in such 
expressions as, “I’m very well,” “very happy,” “as well as 
ever I was in my life,” &c., generally attending this negative 
state, in an absence of that physical restlessness, which is, in 
my experience, & feature in those with increased reflexes. The 
patient is dull, sometimes sleepy, and will sit in one place for 
«Face, staring vacantly in front of him. In common with 
other cases, they are subject to such accidents as apoplecti- 
form and epileptiform attacks. 
F2 
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_The state of thé pupil demands closer attention; in the ~ 
majority of cases they were unequal, and in many irregular; in ‘ 
a large majority of the cases accommodation appeared perfect, 
whilst the reflex to light was absent or sluggish; there was, 
in fact, the Argyll Robertson pupil; the pupils were usually 
contracted, but in some cases normal in size, or even dilated. 

I find no uniformity in the condition of the superficial 
reflexes, they may be normal or diminished. f 

The absence of a knee-jerk suggests -a connection between 
the cases of general paralysis, now under consideration, and 
tabes dorsalis, and I have looked for other symptoms'of the 
latter disease ; in some of the cases, inco-ordination of move- 
ments has been detected, it has not, however, been a prominent 
symptom, being, as I believe, masked by the state of general 
paresis. Cases have been described in which ordinary insanity 

` has been associated with tabes dorsalis; the insanity, how- 
over, following on the ataxy. A case in point is one 
~ described by Dr. Newcombe? In this case, the ataxic 
preceded the mental symptoms by more than two years; 
in my cases, ataxic symptoms were only apparent late in the 
disease, and were never prominent. Cases, however, have 
*been described in which the ataxia preceded the general 
paralysis. 

The frequent presence of spinal myosis in general paralysis 
is an interésting symptom, common to it and to tabes dorsalis, ` 
and optic disc atrophy has been frequently observed in both 
diseases ; it was present in some of my cases of the former 
disease. I have never observed skin eruptions, gastric crises, 
cephalalgia, diplopia, or marked anwsthesia of cerebral nerves. 

I have also enquired for the lightning pains of tabes dorsalis ; 
and I may note that case has recently been published by my 
late colleague, Dr. T. S. Sheldon,’ in which he says, “ the patient 
suffered from peculiar pains about the waist, and in the legs, 
which he described by darting his fingers rapidly forwards.” 
‘Notwithstanding these negative observations, the absent knee- 
jerk points to an organic connection between the two diseases 
and this indication has been confirmed in three cases in which ^ 


1 t Braw, Vol. II, p. 134. 
3 «Bristol Medico-Ohirurgical Journal,’ December, 1884. 
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a I made post-mortem examinations, finding sclerosis of the 
posterior columns of the spinal cord, diagnosed during life by 
the absence of the knee-jerk. 


Casz I.—John P., aged 55 years, a labourer, formerly a soldier, 
was admitted in January, 1883. Previous history negative, drank 
hard occasionally. On admission, patient is a small thin man, is 
somewhat excited. He has delusions of persecution and ill- 
treatment in the workhouse, saying the attendants kioked him to 
pieces, smashed his windpipe, so that he has not been able to 
speak properly since; also says he was scalped while in the 
Indian Mutiny. The pupils are irregular and unequal, the right- 

` being the larger; tongue protrudes slightly to the left, but is 
fairly steady. Delusion of his own greatness while in the army 
continued, and a general parésis of movements became evident. 

In December he had an apoplectiform attack, the legs being 
paralysed, the right appearing the worse. Three days afterwards, 
the general paresis was found to have increased, the right arm 
being weaker than the left. The pupils contracted and unequal; 
the deep reflexes were completely absent. 

In January, 1884, the pupils are found to react but slightly to 
light, and actively to accommodation ; he has great difficulty in 
co-ordinating his movements, and cannot stand with his eyes shut ; 
he resists ophthalmoscopic examination. He has delusions of 
putrefaction ; his mental condition is now one of dementia. 

March—He has had two attacks similar to above, becoming 
more helpless and paralysed; after this “he sle tertoraten rapidly, 
becoming bedridden, and died on Maroh 12. 

Autopsy (twelve hours after death)—Body fairly nourished. 
Brain 43} oz:; the cranial cavity contained a quantity of fluid, 
vessels uniformly thickened, but free from atheroma. External 
convex surface of hemispheres affected to an extreme degree; 
wasting of the left hemisphere very marked; the meninges 
covering the frontal lobes and motor area are of a milky opacity. 

Right hemisphere —Meninges strip without adhesion from whole 
of convex surface, the gyri are atrophied, and diagrammatic in 
arrangement; they are much plumper than on the left side. 

Left hemisphere.— Opacity and thickening of meninges marked to 
an extreme degree. Over fore-part of brain there are numerous 

“small depressions filled with subarachnoid fluid; no adhesions 
over surface, Island of Reil much smaller on left than.on . 
right side. Pons wasted, orura small, 

Spinal Cord.—To thé naked eye the cord is tough and wasted ; 

e 
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there is distinct sclerosis of both posterior columns, all through the ~ 
cord, and extending into the medulla oblongata. The pia mater 
over posterior columns is distinctly thickened. On section, the 
posterior columns are tough and gristly. Examined micro- 
scopically, the sclerosed tracts ocoupy the following positions. In 
the cervical region it is limited chiefly to the inner radicular 
zone. In the dorsal region it is a narrow line running from 
the centre of inner radicular zone, through the columns of Goll ; 
and in the lumbar region, where the sclerosis is most extensive, 

it involves chiefly the inner radioular zone. 


. Case IL—Joseph P., aged 32, a shoemaker. Admitted Nov. 6th, 
1882. On admission, his condition was one of dementia, with , 
excitement. He is said to have had delusions of wealth for some 
time, and to have been wet and dirty in habits. He is -very 
demented, and unable to answer simple questions. The tongue 
is protruded in a very tremulous manner. The pupils are unequal 
in size, the right is ovoid in shape; his aspect is sullen. Loco- 
motion is good. He is dirty in habits, drinking his own urine. 

In December—His speech is embarrassed, thick, blurred, and 
occasionally stuttering ; he answers questions simply but coherently ; 
he walks fairly well, but general tremor is very evident; he 
cannot write a connected letter. The deep reflexes are entirely 
absent. 

January, 1883.—His dementia and. general paralysis have very 
much ‘increased, his articulation is worse. Is in bed with 
suppurating sores at all.points of contact with bed-clothes. 

His condition got rapidly worse, and he died on the 4th of 
February. 

Autopsy (nineteen hours after death).—Body fairly nourished, 
covered with bedsores. Oalvarium thick, dense and white. 

Brain 48 oz. on first removal; after removing membranes and 
draining fluid off, it weighed 86} oz. ‘There is much thickening 
and opacity of pia-arachnoid over frontal and parietal lobes, 
occipital portion fairly healthy ; the arachnoid contains a quantity 
of brownish fluid. 

Right hemisphere—All the convolutions are extremely wasted, 
but especially the ascending parietal, and parietal lobules. 

Left hemisphere.—Also wasted; the 1st, 2nd, and 8rd frontals 
most affécted. The right temporo-sphenoidal lobe is soft and 
wasted. The membranes are adherent in one or two places to the 
parietal lobules on the right, and to the second convolution of the 
right temporo-sphenoidal lobe. 

On section, cortex in frontal region very thin, lenticular 
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nuclei extremely small, ventricles much dilated, other parts 
wasted, brain wdematous. The floor of 4th ventricle was finely 
granular. 

Spinal cord—The cord is small, of fair consistence; no nakod- 


eye changes were noted through whole of white columns of cord, 


r 


membranes were not thickened. On microscopical examination, . 
there is seen to be a marked Balers of the posterior columns, and 
other changes. 

In lumbar region, the dint involves the inner radioular 
fibres, extending thence downwards and inwards, occupying about 
the centre of Goll’s column; it does not extend to the surface of 
cord, or up to the commissure; and e narrow tract bordering the 
posterior fissure is also unaffected; the lesion is most extensive in 
this region. 

In the dorsal region, the sclerosis extends from the middle of 
the inner margin of the posterior horn, for a short distance down- 
wards, occupying mainly the outer portion of Burdach’s column, | 
Goll’s column being almost free. Under a high power the 
aclerosed tract shows nerve fibres varying in diameter, widely 
separated by a network of connective tissue. There is thickening 
of the vessels in the cord, and the following is the condition of a 
vessel running down the anterior fissure in the upper lumbar 
region: the wall is much thickened; there is a hyaline fibroid 
appearance, and the calibre is small. The inner layer of the pia 
mater is occupied by an almost homogeneous transparent material, 
which at certain points pushes itself amongst the nerve-fibres, 
towards which it presents a scolloped appearance. 

In sections from this region, the pia mater bordering a portion 
of the lateral columns ot the cord is much thickened, and trans- 
lucent in appearance, it has a faintly granular look with numerous 
highly and refracting circular bodies scattered about in it. 


Casé Ill.—This case presented the symptoms which I have 
noted as characteristic of absent reflexes, and the spinal cord, 
examined microscopically, presented the following lesion. There 


is a marked solerosis of posterior columns through whole of cord, 


being chiefly limited to the inner radicular fibres; but in the 
lumbar region, nearly the whole of posterior columns appear to be 
involved. 


Three cases are of course insufficient to prove a rule, still 
it is an interesting fact that, the knee-jerk being absent 
during life, sclerosis of the posterior columns and other 
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changes noted in the spinal cord, should have been discovered 


after death, and I am inclined to believe that this lesion will 
be found in most, if not in all, cases of general paralysis, in 
which the knee-jerk is markedly absent. We must remember 
that there are cases of one-sided-brain disease, in which the 
- knee-jerk is absent, and in which there is no lesion of the 
cord. Such a casé is published by Dr. Mackenzie in ‘ BRAIN; 
Vol. VI. p. 222, but such lesions as would lead to this result, 
may be excluded from general paralysis, the cortex lesion in 
which disease would rather suggest a descending degenera- 
tion. Why posterior sclerosis, an ascending lesion as we are 
taught, should be associated with general paralysis, is a 
question I am not prepared to answer; that it is not a mere 
coincidence may be inferred from the large proportion of 
cases in which the lmee-reflex was found absent, and from the 
direct evidence of other histologists. 

One of the most interesting observations on this subject is 
by Dr. Dowse : * he ‘draws attention to some of the disturbances 
of reflex action common to general paralysis of the insane, 
and to tabes dorsalis. He says, “tho patellar tendon-reflex 
may be absent in both diseases,” and he is inclined to 
believe when such is the case in general paralysis, some 
change in the posterior columns of the cord has occurred. 
He gives Westphal’s view of pathology, namely, that no 
direct relation exists between the morbid process in the 
cord and the morbid process in the brain, but that they 
are the expression of an excessive proclivity to disease of the 
` nervous system. Westphal describes a sclerosis of the 
posterior columns similar to that in the cases I have related, 
and designates such as the “tabetic form ” of general paralysis, 
a tabic gait being present. In my experience this form of 
gait is present in some cases. It was marked in the case of 
John P., Case I., but was not at all marked in the other cases, 
and its absence has been noted by other-observers. 


Exaggeration of the patellar tendon-reflex, associated in a . 


large number of the cases with ankle-clonus, was found in 

twenty-six of the sixty-five cases examined. The ankle-clonus 

was marked in some of the cases, and slight in others; and in 
1 t Brit, Med. Journ.’ vol. i. 1882. 
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- the cases in which it was present, varied considerably in 
amount at different periods, being at one time easily obtained, 
and at others with difficulty, or not at all In my experience, 
the cases which present these exaggerated reflexes are the 
most typical examples of the disease, corresponding much 
more nearly with the classical description than do those in 
which the reflexes are absent. The delusions of grandeur are 
more constant and obtrusive; they possess great wealth, can 
perform great deeds, devise plans of an impossible and 
gigantic character, and invest mean surroundings with charms 
that do not exist. They are usually loquacious, and restless in 
their movements; there isa notable impairment of the finer 
muscular actions—those of the mouth, lips, and fingers—and in 
speech they slur their words. In the earliest stages there is a 
peculiarity in the gait of marked cases, the step being elastic 
and springy, and they are constantly on the move. In 
shaking hands, the act is exaggerated, the grip being convul- 
sively firm. Savage has noted a tendency to fix the eyebrows; 
before they begin to speak, and in one case under my care 
this was well marked. These cases show tendency to fat- 
formation; the face becomes bloated and expressionless; 
ultimately there may be a rapid loss of flesh, and the paralysis 
becomes more marked; generally there is a difference in the 
amount of paralysis of the two sides. The condition of the 
pupils is not constant ; in many there is irregularity of out- 
line, and in most cases inequality ; and in a few cases loss of 
reaction to light, whilst accommodation remains. Contrary to 
expectation, Savage has found in these cases optic-disc 
atrophy. The presence of an exaggerated deep reflex is not 
so valuable a sign of spinal-cord lesion as is the absence. Some 
observers state that both increased patellar reflex and ankle- 
clonus can be present without such lesion, as is the case some- 
times in hysterical paraplegia. 

The patellar reflex, being a phenomenon sista visible in 
health, and varying in amount in different individuals, there 
is always some difficulty in determining an abnormal amount. 
When ankle-clonus, however, accompanies increased patellar 
reflex, it is no doubt a grave reason for suspecting sclerosis of 
the pyramidal tract, more especially in such a disease as 
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general paralysis, in which disease of the cortex of the motor 
convolutions is often a marked feature. In the case of general 
paralysis, an interesting question arises as to the pathology of 
sclerosis of the pyramidal tract; as a rule, interruption of the 
tract at some given point, by injury or disease, starts the 
descending degeneration. Where does this interruption take 
place in general paralysis? In the case of G. J. F. (Case TV.) 


there was a double lateral sclerosis; but the most careful search , 


failed to make out any break of continuity in the pyramidal 
tract. The meninges were not adherent to the cortex, but there 


was marked atrophy of the convolutions in Ferriers motor ` 


area, from a portion of which, we are taught, the tract 
` originates. 

It seems to me that there are but two ways of explaining 
the presence of lateral sclerosis in such cases. 


Ast. That the atrophy of the pyramidal cells, probably 
the larger ones in the third layer of the cerebral 
cortex, is sufficient’ to give rise to a descending 
degeneration of the pyramidal fibres connected with 
them ; in this connection I quote from Charcot, ‘On 
Localization of Cerebral and Spinal Disease:’ “It is 
not yet proved that destructive lesions, limited to the 
grey matter of the Rolandic region, are productive 
of secondary degenerations, nevertheless some facts 
taken from the pathological anatomy of general 
paralysis tend to show that this is really the case.” 

2nd. That, as explained when treating of posterior 
sclerosis, the sclerosis of the lateral columns may be 
part and parcel of a general increase of fibrous tissue 
in the cerebro-spinal axis, 


I see no difficulty in the latter view, if we may believe in 
the existence of a primary lateral sclerosis, Westphal believes 
that in general paralysis only has primary lateral sclerosis yet 
been described s but Flechsig interprets the sclerosis as con- 
secutive to cortical lesions. I am inclined to accept Flechsig’s 
views, as lateral sclerosis occurs too frequently in general 
paralysis to be regarded as a mere coincidence, 
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-Casg IV.—G. J. F. Admitted September 1882. In January, 
1881, he had a paralytic attack, from which he has never completely 
recovered ; since then his mind has gradually become affected. 
His wife says he was walking home during a snowstorm when 
first attack occurred. After two months he had a second attack, on 
recommencing work, and has had two or three attacks since. With 
each attack he loses power of speech, and in left arm and leg. He 

has had delusions at times. 

' On admission—He has a wild vacant expression, is quite 
incoherent, and cannot answer simple questions. Speech drawling 
and thick; tongue protrudes with a jerk; pupils unequal and 
. irregular; there is much want of power in left arm and leg. 

_ Tendon reflexes much exaggerated, more particularly in left side. 

There is slight external strabismus of left eye. 

October.—Is failing fast; general paresis increased; cannot 
stand; tendency to bed-sores. 

Nov. 21—Is in bed, both legs paralysed, but he moves thema - 
little; uses arms apparently equally. As legs lie flat on the bed, a 
tap of right patellar tendon causes contraction of quadriceps muscle, 
similar to that produced by tapping the muscle itself. On left side 
a convulsive kick of limb follows. Sole reflexes seem normal and ` 
equal. Sensation is certainly deficient. Patient more demented. 

Jan. 24, 1883.—Has gradually got more paralysed and weaker. 
This morning had right-sided convulsions; at noon there is no 
convulsion, but firm contraction in flexors of right arm; eyes 
turned to the left. Patient unconscious. 

Jan. 28.—Died from pneumonia of left lung. 

Autopey—Calvarium thickened. There is a bluish opacity and 
thickness of the basal vessels. Brain 50} oz., very coodematous ; 
pia-arachnoid thick and opaque over frontal lobes and motor area ; 
the gyri are much wasted on both sides.. No coarse lesion dis- 
covered on section. 

Spinal cord—To the naked ey there is mel sclerosis of 
both lateral columns, extending through whole of cord. Examined 
microscopically, the sclerosis occupies the usual position in the 

. lateral columns, viz. what Charcot calls, the “crossed pyramidal 
fascicoli.” 


Oase V.—J. V , aged 36, married. A builder’s accountant. 

Admitted Oct. 8th, 1888. Supposed causes, heredity and business 
failure. First symptoms, noticed six months ago, being lọss of 
memory and mistakes in his work. 

On admission.—Is a well-built, intelligent-looking man of medium 
height; has a self-satisfied expression. He talks coherently 
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and volubly ; his memory is good. He has the most extravagant | 
delusions ; says he is the richest and most wonderful man living, 
that he has built palaces of diamonds, and invented a machine for 
paving the streets with gold at one penny a foot, &o. Jn conver- 
sation he occasionally stammers and slurs his words; has great 
difficulty in pronouncing such words as “statistical.” His tongue 
and. lips are tremulous, and he protrudes his tongue with a sudden 
jerk. There is capillary congestion over both malar bones, and in 
speaking he frequently fixes his eyebrows. In walking, his gait is 
springy and firm, he takes long strides, and walks a good deal on the 
toes. In shaking hands, he grips the hand firmly and convulsively. 
There is evident paresis of the fine muscular movements; his finger 
movements are awkward; he is a fair musician, and when playing 
the piano, he leaves out notes and slurs them. His pupils are 
unequal, the left being the larger; they react to both light and . 
accommodation. His patellar tendon-reflexes are both markedly 
exaggerated, and there is ankle-clonus on both sides. 

May 1884.—-Has the same exalted delusions. The general paralysis 
has increased ; knee-reflexes still exaggerated, but ankle-clonus 
obtained only with difficulty. He is extremely restless; constantly 
on the move; in walking droops left shoulder, and drags left foot 
slightly. 

July.—Bodily weight has increased. Still has exalted delusions, 
_ but is quieter; does not talk so much; is irritable, and easily dis- 
pleased. 

Sept.—lIs getting feeble, losing flesh. Mental condition more one 
of dementia.’ Knee-reflexes still exaggerated ; ankle-clonus absent. 

Here, unfortunately, I lost sight of the case; but I am informed 
by my late superintendent, Dr. A. Law Wade, that he died in 
January 1884, after a large number of epileptiform convulsions, 
chiefly on right side. The brain showed the usual lesions of 
general paralysis, and the spinal cord showed a later posterior 
sclerosis in lower dorsal region, with an enormously dilated central 
canal. 


Oases VI. and VIL.—These cases showed symptoms which 

I have previously noted as characteristic of an exaggerated 

. deep reflex. I will therefore only give the condition of spinal 
cord, found after death. ` 


, Casu VL—G. 0. To the naked eye, there is a marked sclerosis 
of both lateral columns in the usual positions; the cord is firm and 
tough. Examined microscopically, the sclerosis is visible through 


o 
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extent of cord, but chiefly in dorsal region. Here and-there are 
separate plates of connective tissue, and in one series of sections 
in the dorsal region there is a patch in posterior column on right 
side. ; 


Oase VI.—J. S. Cord firm, no wasting. To the naked eye, 
there is sclerosis of lateral columns in usual position; a fresh 
seotion shows same condition. 


So far, therefore, as my observations have gone, it would 
appear that in the state of the deep reflexes we havo valuable 
indications of the state of the cord in general paralysis of the 
insane. ‘They also show that disease of the spinal cord exists 
far more frequently than has hitherto been understood; that 
in some cases the morbid process may commence in the brain, 
and in-others terminate there. 

A provisional classification can be made from the dite of 
the deep refiexes as follows :— i 

lst. A‘tabic form, in which there is posterior sclerosis of 
spinal-cord. 2nd. The paralytic form, in which there is lateral 
sclerosis of the spinal cord ; and, 3rdly. A form which is cerebral 
rather than Cerebrospinal, physiological tracts in the cord not 
` being affected. 

Of the latter class, in which the reflexes are ‘Ae altered, I 
have made post-mortems in eight cases. In none of these did I 
find a fasciculated sclerosis; the general symptoms follow 
more closely the classical description of the diséase. 


Clinical Cases, 


CASE OF BRACHIAL MONOPLEGIA, DUE TO LESION 
OF THE INTERNAL CAPSULE. 


BY A. HUGHES BENNETT, M.D., AND O. M. OAMPBELL, M.D. 


GENERAL P., æt. 80, served his full time in India, but had 
retired, and lived in Europe for upwards of twenty years. 

According to the statements of his relatives, his temper and — 
disposition had changed for the worse during the past few years, 
—but his general health had been good. He suffered, however, 
from marked musvular tremors of both superior extremities, 
for an uncertain period, before he came under observation. 

On November 17th, 1884, he dressed himself, went through 
‘several corridors, and descended in the lift to the saloon of 
the hotel in which he was staying. 

When first seen, he was seated at breakfast, making partially . 
successful attempts to feed himself. 

He complained of difficulty of speech; and had remarked on’ 
getting up in the morning that his mouth was drawn to the 
right side. There was marked paresis of the left face and 
tongue, but to other part of the body was affected. ‘The 
patient was ordered to go to bed, and avoid stimulants and 
excitement of any sort. , i 

When next seen at 6 P.M, it was stated that an hour 

reviously he had got up, and fallen insensible on the floor. 
Fre was now partially conscious; but the paresis of the left 
face was more marked, his speech was quite unintelligible, 
and voluntary motion of the left upper extremity entirely gone. 

For some days, deglutition was so imperfect that the 
patient was chiefly fed pa rectum. Urine was occasionally - 
„passed ey and the power of the sphincter ani was 
minis ed. 

On December Ist, articulation and deglutition were much 
improved, and facial paresis less marked. The movements of 
the eyeballs, vision, and the special senses were normal. The 
power of walking was not tested, but when in bed, no loss of 

ower in the lower extremities could be detected. The knee- 
jerk was slightly more marked on the left side. . 


CLINICAL OASES. » . 419°, 


* Subsequent examination showed the face to be normal. 
Although locomotion was feeble, there was no evidence of 
special paresis of the left leg. The arm remained as before, 
completely paralysed,—the muscles flaccid and without trace 
of rigidity. The sensibility was everywhere normal. 

For about four weeks the general condition improved. 

` About this period intelligence jare clouded ; the patient 
talked Hindustanee, or Italian, without apparently being aware 
that those about him did not understand him; he became 
lethargic, and unable to fix his attention. This condition 
continued to intensify, until he died on January 20th, 1885, 
without developing any new special symptoms. 

Post-mortem Eeamination—Permission was obtained, on the 
21st, to examine the brain only. The dura mater was found 
thickened throughout, and in many places strongly adherent to 
the skull; the arachnoid and pia mater were deeply congested, 
opaque, and thickened, and thero was considerable sub- 
arachnoid effusion. All the arteries noted were thickened and 
atheromatous. Theconvolutions generally were flattened, and 
soft to touch, but otherwise naa 

A series of vertical sections was made across the brain, 
which showed its substance to be slightly congested, and 
softened, but otherwise normal, except at the spot about to 

~ be described. 

A vertical section, in the direction of the fissure of Rolando, 
through the middle of the right ascending parietal convolution, 
disclosed a limited defined softening, at the upper part of the - 
internal capsule, or foot of the corona radiata. The softened 
area was about the size and shape of a horse-bean, though 
flatter, and occupied the position indicated in the decompanying 
diagram (Fig. 1, p. 80). It measured § of an inch in its lon 
and § of an inch in its short axis, but not more than } of an inc 
in thickness antero-posteriorly. Its upper edge just touched 
and slightly involved the outer an eu border of the 
caudate nucleus. From thence it stretched obliquely down- 
wards, across the internal capsule, to the upper margin of the 
lenticular nucleus, the apex of which it very slightly invaded. 
The caudate and lenticular nuclei, and the neighbourhood, 


’ 


were otherwise normal. 


Commentary.—All the circumstances of the case during 
“the life of the patient led to the assumption, that the lesion 
existed in the middle ese fasciculus of the centrum ovale ; 
in the triangle of white conducting substance, the base of 
which is the cortical substance of the ascending parietal 
convolution, and the apex, the upper part of the internal 
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capsule behind its knee. There was no evidence as to the 
exact level at which the interruption occurred. 

After death, a limited, flat, and perfectly circumscribed 
softening was found occupying the upper part of the internal 
` capsule, extending between the caudate and lenticular nuclei; 
its situation corresponding to line of vertical section through 
the middle, and in the direction of the ascending parietal con- 
volution. This had caused complete, universal, and perma- 
nent pies ioe of the left superior extremity only; the ante- 
cedent and accompanying pe! of the left face being 
transitory, and weakness of the left leg, if it existed at 





Fig. 1.—Vertical seotion of Hemisphere through the middle of the parietal 
convolution. The white patch marks area of softening between 
caudate and lenticular nuclei 


all, being equally so, as none was observed four weeks after 
the attack. The chief interest.of the case lies in these 
pene which differ from those of common general 
emiplegia, due to more diffuse disease of this region. In 
all such cases, including the present one, the destruction of 
tissue is probably due either to hemorrhage from, or to 
obstruction of a branch of the lenticulo-striate artery. But in 
the present instance the symptoms, at first somewhat diffused, 
doubtless from shock, subsequently remained strictly limited 
to the arm, the result of the flat patch of softening already 
practi stretching across the capsule in a nearly transverse 
irection. 


- 
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The fact that such a lesion should cause permanent paralysis 
of the left superior extremity only, leaving the left face and 
leg unimpaired, shows that the fibres conducting motor im- 
ulses from the cerebral cortex run in separate ribbon-shaped 
undies, through the internal capsule; and that their flattened 
surfaces are at right angles to an antero-posterior section 
of the cerebrum. 
Assuming the same conditions for the other motor centres of 
the body, we may hazard a general idea of the arrangement of 





Fig. 2.-(After Horsley.) Vertical seation of Hemisphere through the 
Fissure of Rolando, showing relative position of motor centres, F. 
Face, A. Arm, L. Leg, T. Trank. The fibres run from motor ceutrea 
into internal capsule between the nuclei of the corpus striatum and 
the“ artery of hemorrhage’ (Duret). O. Ca. Corpus Callosum. N. O. 
Caudate nucleus; N. L. Lenticular nucleus. O. A. Internal Carotid 
Artery; a B. L. Lentictlo-Striate Artery. Of. fig. page 182. 


the conducting fibres, between tho cortex of the brain, through 
the arend tract to the internal capsule. Round the 
fissure of Rolando are situated those centres which preside 
p over the voluntary movements of the trunk, leg, arm and 
face of the opposite side of the body. This sulcus lying 
in an oblique An, downwards, forwards, and outwards, 
makes it evident that the various areas lie not only at 
different Jevels, but in different positions as regards their 
VOL, VIIL : G 
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antero-posterior and lateral situations. Thus the centre for 
the trunk is the most superior, posterior, and internal. 
Immediately contiguous is the centre for the leg; next in 
order, that for the arm; next and last, that for the face, which 
is the most inferior anterior and external. The four bundles 
of conducting fibres, descending from these centres in the 
above order and position, in a downward and obliquely inward 
course, may be ey when viewed from the nt, to four ` 
rays of a half-opened fan. These converging in this attitude 
toward the upper part of the internal capsule enter its knee, 
and as they a so, change their direction. Preserving their 





7 Fis. 8.—(After Horsley.) Motor centres as seen from the side. F. A. L. T, 
as in Fig. 2. N. L Lenticular nucleus, indicated by the dotted line. 
The fibres of the direct pyramidal tract are seen passing down to 
the internal capsule, arranged first in a superior-inferior order, and 
afterwards in an antero-posterior order. 


relative stations, they become twisted ‘from their former 
oblique position, to one completely antero-posterior. So 
that what was external and in front, becomes anterior; and 
what was internal and behind, becomes posterior. The half- 
one fan is now shut, and its rays, which before were seen 
obliquely in front, are now seen from the side. In this last . 
position, all the series of fibres seem to pass through the internal œ 
capsule in well-defined ribbon-sha Aadi those for the 
faco being the most anterior, behind which in successive 
order we find those for the arm, leg and trunk. . 
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. That some such arrangement existed, had already been 
suggested, especially in a recent paper by Mr. Victor Horsley 
on “Substitution” The present case supports these hypo- 
thetical views, by showing that a limited, flat, transverse lesion 
of the internal capsule can cause paralysis of the superior 
extremity, without destroying the mobility of the face and 
inferior extremity. In short, the second anterior ray of the 





` Fic. 4.—Horizontal section through Basal Ganglia, showing the entire 
horizontal length of the internal capsule. The white patch on the 
right tide behind the knee represents the probable situation of the 
softening, the other aspect of which is seen in Fig. 1, 


fan may be divided and destroyed, those in front of, and behind 
it, remaining intact. 

/ It would have been a point of interest to have demon- 
strated the exact antero-posterior position in the internal capsule 
which this limited lesion occupied. The whole brain, however, 


1 «Lancet, duly 5, 1884, Seo also Reviews and Abstracts in this No. of ‘ Bram? 
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could not be obtained for further investigation, as permission 
for the autopsy was only granted on condition that the organs 
should be returned. À small section containing the lesion 
was however retained, which establishes and preserves the size 
and situation of the lesion, as demonstrated by a vertical 
section; but its exact position, on transverse section, could 
not be obtained. : 

The following experiment was therefore made on a normal 
brain. A vertical section having been made in the same 
position as that in the specimen, viz. down the centre of the 
ascending parietal convolution in the direction of: the fissure 
of Rolando, and a transverse section through the middle 
of the internal capsule, through the basal ganglia, it was 
found that the spot at which they bisected each other, was a 
little behind its knee (Fig. 2). 

This is where the lesion, presumably, would have been 
found. 


AN UNUSUAL CASE OF ATHETOSIS. 
BY SEYMOUR J. SHARKEY, M.B., 


Assistant Physician and Joint Lecturer on Pathology at St. Thomas's Hospital 


G., Ær. 24, came under my care as an out-patient at Bt. Thomas’s 
Hospital, on March 26th, 1884. 

ntil the patient was three years old he was quite healthy; he 
was then suddenly attacked with loss of power all down the left 
side, accompanied by repeated and prolonged convulsions. 

As far as he knows, the movements of the limbs and face on the 
left side gradually followed the loss of power, and have gone on 
increasing ever since; at any rate, they have done so as long as he 
can remember. When between four and five years of age he was 

_ taken to Great Ormond Street Hospital, where his parents were 
told that the movements were so slight, that he would get over 
them. 

About three years ago weakness and movements came on in the 
right leg, and he went to Guy’s Hospital, where he was told that 
nothing could be done for him. He then ccnsulted a homeopathic 
chemist, who gave him “strengthening medicine,” and his right 
leg got strong again, and the movements ceased in three months. 

A month ago the weakness and movements commenced again in 
the right leg, and they have gradually increased. The arm is 
said to be free from them. 2 

The patient has never had any other severe illness, has not 
suffered from headaches, and has done his work well as a 
carpenter until the last six months. Dmniing this time the move- 
ments of the left hand have been so bad that he has been unable 
to hold the nails with accuracy, though he can hammer well 
enough with the right arm. 

He says he has never had any defect of sight or hearing. 

On rough examination, vision seems normal, and he hears the, 
tick of a watch a long way off. 

There are movements of the greater part of the muscles on the 
left side of the body, and they cease during sleep. There is no 
anssthesia. , 

- The tongue moves a little irregularly, as it does in chorea, 
Speech is drawling. The muscles both of the left and of the 
? right side of face contract too strongly when the patient attempts 
to speak, so that a kind of grimace results, in which the lines at 
both angles of the mouth and the naso-labial furrows are very 
deeply marked. 

These aye spasmodic, more or less regular movements of the neck 
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to the left, and the shoulder is rhythmically raised and jerked 
slightly forwards and backwards. 

One can also see the serrations of the left serratus magnus 
contracting rhythmically. The abdominal muscles are harder on 
the left side than on the right, but there are no evident movements 
in them. : 

There are slight spasmodic movements in the muscles of the 
left arm; but they are only slight. The hand, on the contrary, is 
markedly affected. 

There is constant more or less rhythmical flexion and extension 
of the fingers, mainly at the metacarpo-phalangeal joints, with 
irregular flexion and extension of the phalangeal joints, and 
occasional separation of the fingers. In the left leg there are 
similar slight movements of the muscles, with marked movements 
of the toes, and most marked of the great toe. They are tremulous 
flexions and extensions of the toes; bnt the flexor longus hallucis 
is constantly contracted, so that the great toe is always riding over 
the others, and its proximal phalanx is usually at right angles to 
the metatarsal bone. In the right foot the movements are similar, 
but not so marked. In the right hand only the little finger 
moves, and that so slightly, that the patient had not noticed it. 
The grasp of the right hand, though stronger than that of the left, 
appears to be deficient in power; the patient says, however, that 
he has never noticed that it was weak. There is neither atrophy 
nor hypertrophy of the inéscles of the limbs. The patellar 
reflex is unnaturally brisk on both sides, but there is no ankle- 
clonus. 

The patient seems very intelligent, and says that his memory 
and mental power are very good. 

Fondus of eyes and fields of vision natural. 

Urine contains no albumen. 


June 7th.—Admitted into St. Thomas’s Hospital. 

While an out-patient he had been treated with Easton’s syrup, 
and subsequently with phosphorus in pills, but without any good 
result, Indeed the movements on the right side had rather 
increased. i 

On admission.—The right middle and ring, as well as the little 
finger, present rhythmical movements, and the wrist is turned 
slightly to the ulnar side. There are, in addition, occasional con- 
tractiony of the right sterno-mastoid muscle. 

The abdominal muscles are hard on both sides, though more so 
on the left than on the right, and the divisions of the reoti can be 
clearly seen. 

The patient sleeps badly, but he cannot say why. 

While in hospitul for several weeks he was treated with the 
vontinuous current and improved very much. The movements 
diminished decidedly on the right side, but never ceased altogether. 
The patient expressed himself as very much better and able to 
do many things which he formerly could not do. He was then 
sent away to the country. ~ . 


s 
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Remarks.—Oulmont, in his Monograph on Athetosis, de- 
scribes two forms of the affection, one unilateral, the other 
bilateral. The former, hemiathetosis, he says is an affection 
generally symptomatic of a cerebral lesion, and consists essen- 
tially of cant | movements, habitually continuous, 
slow and exaggerated, and limited to the hand and foot of 
the paralysed side. Bilateral athetosis, on the other hand, he 
describes as an affection always primary, consisting essentially 
of involuntary, slow movements, involving the two hands, or 
the hands and feet together, and sometimes the two sides of 
the face. Several characters distinguish it from unilateral 
athetosis : first, its origin; for it is a primary affection of the 
earliest childhood, or perhaps congenital. Secondly, its loca- 
lisation ; for it involves the extremities of both sides of the 
body, and sometimes also both sides of the face. Finally, the 
movements are much more feeble than in hemiathetosis, often 
intermittent, and occurring only during attempts at voluntary - 
movement. Moreover, it is usually associated with idiocy. 

The case described in this paper must be placed in the same 
category as those dicoeribad by Oulmont as hemiathetosis. 
For it was not congenital, but originated in a sudden attack of 
illness which resulted in hemiplegia: it remained for many 
years unilateral; and the intellectual capacities of the patient 
have never been in the least degree deficient. 3 

The peculiarities of the case which seem to make it worthy 
of record are, first, the gradual supervention of movements in 
the muscles of the right side of the body after the disease had 
been confined for A en years to the left: and secondly, the 
great number of muscles which are affected in, addition. to 
those of the hand and foot. 

Oulmont attributes the affection to disease of what he calls 
the “Athetosic fibres,” which he supposes to exist in the 
posterior part of the internal capsule in front of and outside the 
sensory tract. Such a localisation of the disease appears to be 
very unlikely. Itmay, however, be presumed that in all proba- 
bility the affection in the present case resulted from some 
coarse and sudden lesion, possibly hemorrhage, in some portion 
of the right hemisphere situated more deeply than the cortex. 

It would be exceedingly interesting to know by what means, 
or by what route, the movements spread to the opposite side, 
whether by means of the commissures of the brain, or by the 
direct pyramidal tract, or by fibres or cell~processes connectin 
the large motor cells of the’anterior cornua of the spinal cord. 
But there do not appear to be sufficient data for determining 
this point ; the case is therefore simply recorded, and specula- 
tion is left for the reader. 


CASE OF PERFORATING TUBERCULOSIS OF 
SKULL WITH CEREBRAL SYMPTOMS. 


BY WALTER EDMUNDS. 


PATENT was a boy, aged 14, of a rather delicate family, one 
of his sisters having died of hip disease. ee 

Eighteen months before admission, he had an attack of 
peritonitis which was thought to be tubercular. 

About the same time, there formed on the left side of the 
` scalp over the parietal bone a cold abscess, accompanied b 
much headache; this abscess was twice aspirated, and thic 
pus drawn off each time. 

Some six months later he complained, on and off of 
numbness in the right arm and hand, and four months later 
the abscess in the scalp began to fill again. 

Two days before admission he had a fit—the first he had 
` ever had. He felt giddy, fell, became unconscious, foamed at 
the mouth, bit his tongue, and sed water involuntarily ; 
both legs were convulsed, and the: right arm clenched and 
drawn up. 

State on admission: A pale but well-nourished boy; on the 
lefi side of the scalp is a soft fluctuating tumour, from which a 
mixture of blood and pus can be drawn out with a fine syringe. 

The grasp of the right hand is much weaker than that of 
the Jeft; the right leg is also weaker than the left, but the 
difference is only small; there is, too, slight right facial paresis. 

Sensation everywhere normal. 

Ophthalmoscopically both dises are slightly swollén and 
their margins blurred; the veins inked? and white lines 
along the vessels. No hemorrhages. 

Temperature normal. Sleeps well. No headache. No 
albumen or sugar in urine. He never vomited, and never 
noticed any defect of sight. Knee-reflexes normal. 

Under ether the abscess was laid freely open. At its base 
was found a piece of diseased bone of oval shape, measuring 
seven-eighths by five-eighths of an inch; it was depressed on \w 
one side, and nearly completely separated from the surroundin 
bone, so that with an elevator it could be lifted up and 
removed. . 
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It comprised the whole thickness of the- skull, tho dura 
mater being exposed, and the pulsations of the brain seen. 

The wound was dressed with iodoform, and (except for the 
formation of a diminutive aneurism in the scalp which had to 
be opened) progressed uniformly well; there was, however, 
some suppuration with loss of substance on the surface of the 


rain. 

He had two fits subsequently; one two weeks, the other 
eight weeks, after the operation; in both of them the head 
was turned to the right, he had general convulsions and 
foamed at the mouth. f 

The discharge from the openings in the skull graduall 
diminished, and the scalp covered over the edges of the ekal, 





(From a Photograph.) The lines indicate the great longitudinal fissure, 
the two branches of the fissure of Sylvius and the fissure of Rolando. 
The cross is at the parietal eminence. 


so that when he was discharged there was an opening” in the 
scalp and skull through which the brain could be seen. A 
silver plate was made to protect this. 

The inflammation of the optic dises gradually subsided, but 
that of the right eye is not yet quite normal. 

In about four months he was sufficiently well to get up and 
walk about ; the chief thing remaining wrong with him, besides 
the opening in the skull, was the weakness of the arm and 
hand, the strength of the right hand being only a third of that 
of the left. . 

Shortly before he went out, I drew out on the boy’s shaven 
scalp with the assistance of my friend Dr. Reid, the lines 
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he has given, for indicating as nearly as possible the positions 
of the cerebral fissures. ies woodcut.) 

The opening in the skull was seen to be half-an-inch in 
front of the middle of the fissure of Rolando; but ag the 
` superficial ulceration of the brain éxtended for a short distance 
backwards from the opening, the middle of the ascendin 
frontal and ascending parietal convolutions were affected. 
Probably the centre marked vmm. and one of the centres 
marked x. by Ferrier were involved; these are concerned, he 
says, with the flexion of the forearm and the movements of the 


- hand and wrist. 


This case is recorded partly as an example of a somewhat 
rare disease, “ Perforating Tuberculosis of Skull,” an affection 
which has been carefully described by Volkmann in the 
‘Centralblatt fir Chirurgie, 1880, No, 1, and partly because 
it shows a coincidence between the localising cerebral symp- 
toms and the measurements on the surface of the scalp. 


CASE OF PACHYMENINGITIS CERVICALIS 
HYPERTROPHICA. 


BY 0. W. SUOKLING, M.D. (LOND.), M.B.O.P., 
Physician to the Queen's Hospital, Birmingham. 


W. B., a boy aged 18, was admitted into the Workhouse 
Infirmary, May 25th, 1883, with paralysis and tucking of both 


legs. 

When five years of age, he fell down some steps on to the 
back of his head. Ever since, he has had an internal strabismus 
of the left eye. Another fall two years previously to his 
admission, he says, caused the paralysis; in his opinion the 
paralysis commenced shortly after. j 

The patient had been in the General Hospital for twelve 
months before he was brought to the infirmary, and while 
there, both arms and legs were paretic and rigid. The 
paralysis men in the right arm; the onset was gradual, and 
attended with numbness, tingling, and loss of sensation. 

There was great pain in the neck and scalp, for which & 
seton was introduced, and the neck was rigid, movement 
causing great pain. The pain was along the great occipital 
and third cervical nerves, upward towards the head, also down 
the shoulders. d 

Two or three months after the paralysis of the right arm, 
the left arm, both legs and back, hegan to get weaker, until 
the patient was completely paralysed. ; 

The arms were rigid, with extreme flexion. of the fingers and 
wrists. There was no paralysis of the bladder or rectum: 

Five months before admission (in 1883) he began to recover 
the use of his arms, and they have been getting better ever 
since. 

There was never any facial paralysis, or any cerebral 
affection or disease of the cranial nerves, no vertigo, delirium, 
or vomiting. 

The legs were weak when the arms were affected. At first 
they were flaccid, but ey ke uey began to get stiff, and 
contracted and trembled. four extremities were paralysed 
together, but the arms got better while the legs got stiff. 

en admitted, the patient was much emaciated, had spas- 
modic internal strabismus of the left eye and torticollis, the 
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head being twisted to the right. He could rotate his head 
more to the right than to the left. 

No tenderness could be elicited by percussion over the 
cervical spines, and there was no fever or any sign of scrofula. 

Both legs were paralysed and flexed at the hips and knees, 
with adduction of the thighs. > : 

The arms had recovered powes; but were still weak. There 
were no sensory disturbances. | 

Ankle-clonus and front tap contraction were markedly 
present in both legs, On account of the contracture, the 
patellar reflexes could not be obtained. l 

The plantar reflexes were present ; the cremasteric, abdominal 
and epigastric absent. 

There was no sensory disturbance in the lower extremities, 
and no marked wasting. : 

The optic dise and fundus on each side was normal. The 
patient was treated with iodide of potassium, and counter- 
irritated over the cervical spine, and when examined in July 
1884, was much better, could rotate the head more, could use 
the right leg well, and there was little rigidity on this side, 
but still Eoen 

The left leg was still tucked, and wasted -with increase of 
reflexes. 

. He was well fed, and spent as much time in the open air as 
possible, going about on crutches. A shot bag was suspended 
to the antl of the left foot, to diminish the contracture. On 
the 14th of March last, the patient, wishing to leave, was again 
examined. The chin was still slightly turned to the right, 
the reflexes (bicipital, &c.) in the upper extremities well 
marked, but*there was no rigidity, and the grasp on both sides 
was very powerful. : 

Ankle-clonus had disappeared, and the contracture of the 
left leg much diminished. He could not, however, put the 
left heel to the ground, there being talipes equinus. ‘the left 
leg was considerably wasted. The circumference of tho left 
calf was 104 inches, of the right, 13 inches. 

This wasting can only be accounted for by supposing that 
an extension of the morbid process in the crossed pyramidal 
path to the anterior cornua has taken place. 

The electrical reactions of the nerves and muscles of ‘the 
left leg are normal. : 

As to the diagnosis of the case :— f 

Amyotrophic lateral sclerosis is excluded by the marked 
sensory disorders and progress of the case to recovery. 

A transverse myelitis, by the great predominance of the 
irritative phenomena, and absence of anesthesia, and complete 
paralysis of the leg preceding the rigidity. Progressive 
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muscular atrophy by the presence of rigidity and sensory 
disturbances. E 5 — . 

Atrophy is said not to occur in the leg in this disease; but 
in this case it has occurred in the left leg. There is no doubt 
that the A a one of the spinal membranes, and to be 
certain of the diagnosis of pachymeningitis cervicalis hyper- 
trophica, we mt eliminate Pous AS and tumour oF the 
membranes. 

Potts’ disease is excluded by the absence of spinal tenderness, 
deformity, cachexia and fever, also by the absence of scrofula. 

Tumour is more difficult to eliminate, but the gradual 
recovery excludes it, so that there can be little doubt about 
the case. A traumatic form of the disease has been described, 
and this case was probably due to injury. 

The position of the hands shows the lesion to have been in 
the upper half of the cervical enlargement of the cord. ` 


Rebiews and Hotices of Rooks. 


Outlines of Psychology. By James SULLY, M.A., &e. London, 
Longmans and Co., 1884. Demy 8vo., pp. 711. í 

An Introduction to Mental Philosophy on the Inductive Method. 
By J. D. Moremi, A.M, TED. London: Stewart 
and Co. Crown 8vo., pp. 390. 


Taere is not much in this book that calls for notice in a Journal of 
Neurology. The problems of subjective psychology as distinguished 
from philosophy are treated fully and clearly, but that aspect of 
the subject which deals with nervous processes, and with the 
relation of these processes to the operations of mind, does not 
occupy a prominent position in the dissertation. Indeed, considering 
that the work is written with special reference to the theory of 
education, it is probable that its value from this point of view 
would have been enhanced by a more copious and more formal 
inclusion of the neurological side of the question. Education, as’ 
Mr. Sully insists with much force, is no longer believed to consist 
in merely stuffing the memory with words. The so-called education 
which begins with learning the Latin grammar by rote, and ends 
with making Latin verses by rule, is now recognised to be as- 
unscientific as it is disgusting; and even some schoolmasters 
admit that thé aim of education is not so much the acquirement 
of knowledge, as the training of faculty. Now the training of 
faculty is, on its physiological side, the ‘development of the 
nervous system in certain directions, Great as is the importance 
of the purely mental or paleo aspect of the development, it 
is not intrinsically greater than that of the physiological aspect; 
and in view of the narrow foothold that it has in pedagogica, the 
need of a full and careful exposition of the physiology of the 
subject in a psychological work, written with special reference to 
education, is the greater. In treating of attention, Mr. Sully points 
out how “ when once the fresh interest of a thing is exhausted, a 
farther fixing of attention costs more and more effort; the mind 
soon wearies, and attention flags in spite of the utmost effort.” 
From the introspective point of view this statement is complete ; 
but its interest and its value would be greatly enhanced if the 
writer went on to give the physiological basis of this fatigue, 
increased effort and final failure. When it is explained that 
fatigue, partial or general, is the feeling that accompanies excessive 
expenditure of energy by nervous regions, locally or generally, 
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that increased effort means further expenditure by regions whose 
surplus has been spent, and whose reserve is liberated only by 
strong stimuli; and that exhaustion means the absence of any 
stimulus sufficiently powerful to unlook this reserve; the flagging 
and failure of attention acquire fresh interest. And when it is 
farther pointed out that an exhausted nerve region, while it can 
be compelled to go on expending energy by increasing the 
magnitude of the stimulus, yet discharges at the expense of the 
integrity of its structure, and that this structure is more easily 
so damaged in the plastic tissues of youth than in the com- 
paratively rigid fabric of the adult nervous system, a clear and 
strong light is thrown upon the danger of urging children to attend 
for a long time together to any one kind of ocoupation. Given 
plenty of food, and plenty of sleep, children can scarcely be too 
fully ocoupied in their waking hours, but the occupation should be 
very frequently varied, and varied through the widest possible 
range of difference. It is scarcely fair to blame Mr. Sully for 
omitting a subject which he does not undertake to deal with, and 
it is quite open to him to retort upon neurologists the imperfec- 
tions and shortcomings of their own science. It is quite true that 
we cannot yet boast of having settled, even among ourselves, the 
nature of the nervous process that underlies every mental state, 
but still, having regard to the great importance of the working of 
the nervous system from the education pani of view, and to the 
stall amount of attention that has hitherto been paid to this 
matter by pedagogues, it is very desirable that a psychologist of 
Mr. Sully’s eminence and weight should help to bring it into 
prominence. 

Dr. Morell’s work is a sound and useful text-book for students, 
adapted specially to the examinations of the University of London, 
and enriched with a large number of examination papers which 
enhance its usefulness. It is concisely and clearly written, and 
well adapted to the purpose in view. ‘The neurological aspect of 
the subject is not dealt with, except incidentally in the opening 
chapters ; and here it is surprising to find a positive assertion of 
the existence not only of “vital force,” but of force of mind,” 
which, we are told, includes Will. ‘These three forces (vital 
force, nerve force, and mind force) stand in the closest correlation.” 
This is a position that no neurologist can accept, and if it were of 
importance with reference to the remainder of the book, it would 
be impossible to do otherwise than condemn the latter; but so 
long as subjective processes alone are dealt with, the book is. 
reliable. 


CHARLES MEROLER. 
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On Sclerosis of the Spinal Oord, including Locomotor Atawy 
and other System-diseases of the Spinal Cord. By Jouxtrus 
ALTHAUS, M.D. London: Longmans, 1885. 


Tue book of Dr. Althaus! consists mainly of a résumé of those 
facts which already were familiar to the initiated in the profession, 
more especially with reference to tabes dorsalis or locomotor 
ataxy. The reader versed in neurology will therefore not discover 
sing essentially new in it. The general practitioner, however, 
for whom, as the preface indicates, the book is chiefly intended, 
will not always be able.to discover from its perusal to whose 
credit the discovery of certain facts is to be placed; and to him, 
therefore, the Author's share in it will often appear greater than is - 
really the case. No doubt this is quite unintentional on the part 
of Dr. Althaus; but so many names are already quoted, that it 
would have been better either to abstain from any references at all, 
or to complete still further the list of authorities. 

The anatomo-pathological part of the book is decidedly the 
weakest; one feels that the Author is not standing on a ground 
personally familiar to him. He would not otherwise commend 
the method of Bevan Lewis, which savours of an antiquated 
microscopical technique, referring, for instance, to the investigation 
of ganglionic cells by compressing them with the needle under the 
covering-glass. i : 

The definition and conception of Spinal Sclerosis, with which the 
author opens this book, is ey pasting ; and it is highly regret- 
table that it should be precisely introduced in a work intended for 
practitioners. It implies that in every case we have to deal with 
systematised disease of the cord, a statement which will strike the 
critical readąr as questionable as well as novel. Dr. Althaus does 
not, however, experience any scruple in placing among systematic 
lesions multiple sclerosis, which has never been yet, and never will 
bo reduced to that group. 

Inaccuracies and positive errors occur in the detailed account 
of the anatomo-pathological conditions. The author has evidently 
read somewhere that in tabes no healthy fibres occur among the 
diseased tissues of the pene roots and columns (p. 81). But 
whoever has ever seen for himself a section of the cord in tabes 
will have noticed that this is not the case. 

The other diseases mentioned besides Locomotor Ataxy, such as 
Friedreich’s disease and spastic paralysis, are treated far too 
briefly. Under the latter heading Dr. Althaus makes an original 
statement on the subject of the tendon-reflexes. He distinguishes 
three types, cerebral, spinal, muscular; the last is stated to occur 
‘in peripheral paralysis, in contradiction with all other observers, \, 
who are unanimous in recognising the entire absence of the deep 
reflexes in such cases. 


1 This review has boon written from the authors German edition, 188+. 
s 
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Amyotrophic Lateral Sclerosis is disposed of in two pages. We 
can hardly consider this space, nor that devoted to the account of 
multiple sclerosis, as at all sufficient. 

With reference to the etiology of tabes, Dr. Althaus declares 
himself to be on the side of those who recognise a causal relation- 
ship between it and syphilis, but forgets to mention the fact that 
in 1881, at the International Congress, he attacked this very same 
view. Cold and over-fatigue are also mentioned as causes. ; 

We do not find in the account of the initial stage any new points 
worth noticing; but acase of labyrinthine affection, with tabiform 
symptoms in the legs of a transitory character, appears to us 
doubtful, as neither pupillary rigidity nor loss of knee-jerk are 
mentioned. We ean not discuss the statement, that attacks of 
monoplegia and aphasia are not uncommon at the outset of tabes. 
œ~ On the whole, however, the phenomena observed in the initial. 

stage are carefully put together and desoribed. 

With reference to the second period, dating from the appearance 
of ataxy, we are told that it occasionally begins with fever. It 
appears to us questionable whether this symptom does not really 
belong to some other incidental morbid state, which, by the 
depressed condition of. the general forces, brings into prominence 
the ataxy which may have previously existed in a very slight 
degree. Among the various tests by combined movements suitable 
to the investigation of Pa ee ataxy, the Author mentions 
making the patients walk backwards, which is a diffoult perform- 
ance for many even at a very early stage. Á 

Dr. Althaus mentions the various theories propounded to explain 
the ataxic phenomena. He adopts the “sensorial” hypothesis, 
without bringing any new arguments in its support. He applies 
the term “static ataxy ” to describe disturbances of equilibrium ; 
whereas Friedreich, who introduced the expression, included 

« under it ataxic movements during apparent rest, quite indepen- 
dently of disturbed equilibration. 
Under the heading of the differential diagnosis, diabetes 
mellitus is especially mentioned, which presents certain nervous 
symptoms not unlike those of poe tabes. These, however, we 
think, can prove perplexing only when the urine is not tested 
for sugar. It would certainly be difficult in a case where both 
diseases coexisted to refer each symptom to its true origin ; recent 
French observers have stated that the knee-jerk is absent in typical 
cases of diabetes. The discussion of the prognosis and therapy of 
tabes offers no point of special interest. Where syphilis exists, 
inunotion of oleate of mercury is recommended. Ergotin is said 
to have occasionally good results. Short and weak electrical 
currents are supposed to be the best. Strychnia is not recom- 
mended. 
wa In conclusion, we are bound to acknowledge, much to our regret, 

“ that the darkness which has hitherto,” viz. up to the publication 
of Dr. Althaus’s book, “surrounded the question of tabes,” has not 
in the least been dissipated by his exertions. Neither was it 
required to*make us conscious of the imperfection of our know- 
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ledge, or inspire us with a wish to learn more on a subject which 
admittedly constitutes an ample field for investigation. Books 
which are mere compilations never serve to stimulate research. 


. Prof. Sonuttzz, M.D. (Heidelberg). 


On the Functions of the Marginal Convolution. By E. A. 
Sousrer, F.R.S., and Vioror Horsey, B.S., F.R.O.S. 
Reprint from the ‘ Proceedings of the Royal Society, March, 
1884. 


Tre elaborate researches of Professor Ferrier, following the very ~ 
suggestive but incomplete experiments of Hitzig and Fritsch, 
clearly showed the fronto-parietal region of the outer convex 
surface of the cerebral cortex to be separable into distinct areas, 
which regulated the movements of very different groups of 
muscles. . 

The centres thus described and. mapped out by Ferrier included 
those for movements of both limbs and the face and neck. The 
neck musclés, which were noticed to be represented on the outer 
surface of the hemisphere, were the rotators of the head. 

Schäfer and Horsley have completed this list of motor centres 
by finding that the trunk muscles are also represented (as might 
have been imagined) by centres in the cortex cerebri, and that 
these centres are pl in the marginal convolution. Most ex- 
perimenters had previously stated that the mesial surface of the 
cortex of the hemisphere was not excitable, and that at any rate 
it did not qontain motor centies other than some similar to those 
on the outer surface of the hemisphere, and, further, this statement 
only rested upon one experiment. . 

The methods employed by Schäfer and Horsley were those 
originally employed by Ferrier, viz., stimulation of the cortex by 
the current obtained from the secondary coil of a Dubois Reymond. 
induction coil, with Helmholtz’ side wire, to equalise the effects 
of the make and break shocks, the current’ being applied to 
the brain by means of platinum electrodes, which were carefully 
insulated to their blunted tips-and bent so as to make it possible 
to introduce them into the longitudinal fissure withput hamperin 
in any way the circulation in the cortex. The ourrent em lrei 
was almost invariably that obtained from one Daniel call, and 
the secondary coil was usually between 7 and 8 om. from the 
zero point on the side scale of the primary coil. The current 
thus obtained gave a distinct but not painful sensation when 
applied to the tip of the tongue. The animal being anesthotised™. 
with ether (both chloroform and morphia giving inconstant and 
uncertain anesthetic effects), the marginal convolution was reached 
by removing from the vertex a small corresponding oblong ‘piece 
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of the skull, and turning up towards the middle line a narrow 
flap of dura mater. The large veins which enter the superior 
longitudinal sinus from the outer surface of the hemisphere were 
carefully avoided, and the electrodes gently slipped between the 
falx and the mesial surface of the hemisphere. 

In this way the experiment was performed with extremely 
little disturbance of the parts, a point of the greatest importance. 

The authors discovered that only a portion of the marginal 
convolution is excitable, and it is very mteresting to note that 
this area exactly corresponds in extent (antero-posteriorly) with 
the excitable portion of the outer surface of the hemisphere. Thus 
it is limited anteriorly by a line which passes along the front of 
the centre for the rotation of the head, or, in other words, 
which is opposite the function of the posterior and middle thirds 
of the superior frontal convolution; while, posteriorly, move- 
ments can be excited by stimulation as far back asa point opposite 
thé centre of the parietal lobule. The posterior third of the 
marginal motor region consequently includes the paracentral: lobule 
of Betz, which that observer showed to contain very numerous 
large pyramidal motor nerve corpuscles. 

The rest of the mesial surface of the hemisphere the authors 
find to be inexcitable. This is of course what might have 
been expected of the gyrus fornicatus, seeing that there is scarcely 
an connection between it and the direct pyramidal tract. 

e centres for the trunk muscles Schafer and Horsley find to 
be arranged in the excitable portion of the marginal convolution, 
in an order from before back, which corresponds both with’ the 
arrangement of the muscles in the body, and also with the related 
centres for the limb mascles, 

Thus arranged in the following order from Bore backwards, 
we find the centres for 


1.) Flexion and extension of elbow. 
Adduction of shoulder. 

Retraction of shoulder blade often combined with outward 

o rotation of arm. 


‘Owing no doubt to the fact that the trunk muscles are practically 
the servants merely of the limbs, and can be shown from daily 
experience rarely to move except to fulfil the requirements of tho 
extremities, the centres for the movements of the trunk in the 
marginal gyrus are more complex than those centres of tho ex- 
tremities situated on the outer surface of the. hemisphere, and 
therefore when excited by stronger currents, they cause perfeotly 
co-ordinated. action of the distal segments of the limbs as well 
as contractions of the trunk muscles, 


(4) Arching of dorsal region of trunk (spine) with lateral 

3 flexion of spine, so thatit is arched with the concavity 
towards the opposite side. 

5.) Same movements in the lumbar region. 

Flexion of ‘hip. Jliopsoas muscle. ; 

H 2 
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8.) Hamstrings and extensors of knee. 
9.) Movements of ankle (flexion, extension, eversion, and 
inversion, &c.). 
(10.) Movements of digits. 


(e Extension of hip, glutæi, &o. 


It will thus be seen, that, as first stated, we find, even with a 
moderate stimulation, that groups of muscles are thrown into 
action which belong both to trunk and periphery. Schäfer and 
Horsley show, however, that in the middle of each “centre” a 
minimal stimulus evoked contraction often of a single muscle, and 





I to T’. Motor region of shoulder and arm; II to I’, of trunk muscles ;— 
IN to Ill’, of hip muscles ;—IV to IV’, of thigh muscles (hamstrings 
chiefly) ;—V to V’, ofankle ;—VI to VI’, of digits. Weak excitations 
in each centre produce localised effects; stronger ones, associated 
movements of muscles innervated by the overlapped region. 


always action of only those muscles which had precisely the same 
effect on the movements of one joint, or, as in the particular case of 
the spine, a series of similar joints. - 
The centre of the thigh muscles is just opposite the upper end 
of the fissure of Rolando, and consequently occupies the site of the 
paracentral lobule. ‘Ihe leg centre sgn Van | dips over into œ> 
the median fissure a good deal more than indicated by Ferrier. 
Schafer and Horsley publish in a note an important experiment 
as a corollary to the abet researches, in which they hgve removed 
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not only the centres on the outer surface of the hemisphere, but 
also their centres for the trunk muscles as well. The result is 
absolute hemiplegia. The paralysis of all the muscles on the 
opposite side of the body is apparently complete. This experi- 
ment of itself would show that the trunk muscles of one side are 
for the most part governed by the opposite hemisphere; and tho 
results of stimulation show the same thing, for observation of 
bilateral movement following unilateral stimulation was very 
exceptional. Further, they have found, by microscopical examina- 
tion of the lesion and spinal cord, that there are very marked 
descending degenerations in cases where they extirpated the ex- 
citable portion of the marginal convolution only, The bearing of 
this upon the explanation why the trunk muscles in hemiplegia so 
often escape paralysis, or are only temporarily affected, will be 
Sobvions,and Mr. Horsley published in the ‘Lancet,’ of July 5th, 1884, 
a mode of accounting for this apparent peculiarity in the light of 
the above-mentioned researches. An abstract of his views will be 
found at page 132 of the present number. 
A. DE WATTEVILLE, 





Histoire et Critique des progres réalisés par la physiologie 
expérimentale et la méthode anatomo-clinique dans [étude des 
fonctions du cerveau. Par le Dr. Leviuary.—Paris: 
Delahaye, 1884. 


In a volume of abont 300 pages the Author gives us a very 
readable—if partial—accvunt of the growth of our knowledge 
concerning the functions of the brain. As he is. apparently 
unfamiliar with any language but the French, it is only natural 
that he should fail to give a proportionate share of his attention to 
contributions from other countries. But it is a serious blot on the 
book, and one which reduces its scientific value considerably, that 
the experiments and views of such men as Goltz and Munk are not 
mentioned, and that even their names do not appear in the other- 
wise very incomplete bibliography. Several Italian observers also 
ought to have received some notice at the hands of the Author. 
England is represented in this account by Hughlings-Jackson and 
Ferrier. To the former, Dr. Levillain recognises the merit of 
having been first to admit the existence of motor functions in the 
cortex. For though as early as 1827 Bravais had desoribed cases 
of what is now known as cortical or Jacksonian epilepsy, he had 
fuiled to interpret the phenomena correctly. And Bright likewise, 
„who had clearly described cases of the same nature, did not 
` succeed in discovering that which alone gives a scientific value to 
clinical and pathological observation, viz. the true explanation, 
the law which connects the lesion with the symptom. He seems 
to have acoounted for the existence of convulsions without luss of 
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consciousness by assuming that the irritation was transferred from 4 
the point of the lesion to the subjacent motor ganglia. 

As the title of the volume now before us would lead one to 
anticipate, the Author deals first with the data of experimental’ 
physiology. Af.er reviewing the early period (Majendie to Longet 
aud Vulpian, 1820-1870), he divides the more recent experiments 
under three headings: “ Method by Electric Excitations,”—“ by 
Interstitial Injections,” —“ by Limited Extirpations.” The second of 
these methods never gave any reliable results, as might well have 
been expected. The third, on the other hand, since Ferrier and 
others introduced the antiseptic mode of operation and treatment 
into it, has yielded brilliant results. But the Author, who, as we. 
have already mentioned, never alludes once to the experiments of 
Goltz and Munk, does not seem to be aware of the importance of 
“Listerism” in cerebral surgery, as practised on monkeys. In 
fact, it is probably owing to the neglect of due precautions in the 
after-treatment, and to the complications arising therefrom, that 
the operative procedures of Munk and others give results discrepant 
from those obtained in this country. Much idle talk has n 
expended over the first method. The “ diffusion” of the electric 
current through the underlying tissues has been very erroneously 
brought forward by opponents as sufficient to explain the results 
obtained from the excitation of a limited area of the cortex. Any 
one conversant with the physical laws of electricity, and possessing 
sufficient practical experience of ita effects as observed in the 
application to the organism, will have no difficulty in reducing 
the objections raised on that score to their just value. This 
technical difficulty is a purely imaginary one; moreover it is 
illogical; for if a sufficient diffusion did take place under the 
conditions of the experiments, it would not support the position 
assumed by the antilocalisators. It would obviously be as fatal to 
their positión to demonstrate that the efferent fibres from certain) 
1egions of the cértex are motor, as to show that the cortical cells 
of those regions are electrically excitable. SARO e 

The second part of Dr. Levillain's book gives'a résumé of the 
labours of Charcot and his school, from the anatomo-clinical pojnt 
of view. English and German contributions -ta. the - subject, 
including Nothnagel’s classical Topische Diagnostik, .réceive but 
scanty recognition in the shape of a casual referente.* But as it 
stands, this part forms an interesting chapter in the history of the 
question. The subject of Aphasia is touched upon, but inadequately. 
Those of our readers interested in it will, however, find it more 
oxhaustively handled in the recent thesis of another pupil of the 
Salpétriére, Dr. Bernard. A revolution has at last been successfully 
accomplished in the doctrines which have kept -French observers 
xpell-bound, as it were, since the days of Broca and Trousseau... 
Prof. Charcot has taken up the question, and with his charaocteristié 
force and clearness of exposition introduced to his disciples, and to 
the profe-sion generally, the results reached by the psychologists 
of tho new English school, which so admirably fit in with the 
recent pathology and physiology of the brain as dn organ’ of 


4 
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mind. The labours of H.-Jackson, Bastian, Broadbent, as well as 
Wernicke and Kussmaul and others on Aphasia, have now at last 
been recognised in France, where, with few exceptions, such as the 
thesis by Skwortzoff, the literature of the subject had remained 
fated within the narrow original limits. 

An interesting case is described, at page 177, of sudden loss of 
the power of reviving the visual impression of objects (without 
verbal blindness). A gentleman of high intellectual culture had 
his visual memory developed to such a degree as to rely upon it for 
the greater part of his psychical operations. One morning he 
awoke with a feeling of confusion, and discovered that he had lost 
the power of revivifying past visual impressipns, or recognising 
objects and persons he knew before. This case, as the Author 
remarks, is a good illustration of the distinot localisation of the 
vurious memories which form the basis of the manifestations of 
mind. It is from observations of this order, patiently collected 
and confirmed by autopsies, that our future knowledge of the 
higher functions of the brain has to be elicited. Not that the 
resources of experimentation are exhausted, or that its assistance 
can be dispensed with; for even where clinical investigation must, 


from the nature of the oe lend the way, the discipline of — 


comparative and phy-iological methods is required to act as a 


wholesome check upon hasiy generalisations. 
: A. oe W.’ 





The Brain and its Functions. By I. Luys, M.D. Second 
Edition. London: Kegan Paul. pp. xviii., 827. 

The Brain as an Organ of Mind, By CHARLTON BASTIAN, 
M.D., F.R.S. Third edition. London: Kegan Paul, 1885. 


pp. xviii., 708. 


Trot volumes before us both belong to the International series, but 
beyond this-fact, and the similarity of their titles, have but little in 


- common. : 
- “OF Dr; Bastian’s work we need not say much here, for we trust 


that it-is alréady in the hands of every reader of ‘Brain.’ 
Though not immediately intended for professed physiologists or 
medical practitioners, it constitutes a valuable contribution to the 
literature of the subject, and we are glad to see new editions of it 
rapidly succeed to one another. . 

We repret-nut to be able to say the same of Dr. Luys’ book, 
which in our opinion is calculated to mislead and hopelessly 
confuse the unwary reader. The first part is anatomical, and 


` contains an account of the authors peculiar views concerning the 


structure of the brain. Dr. Luys starts-from the extraordinary 
statement, that microphotographs of brain sections afford clearer 
views of the structural details than the direct examination of them. 
As an instance of the results he obtains by his methods, we will 
take the optic thalamus, in which he thinks he has discovered four 
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sensory ganglionic centres, wherein olfactory, visual, sensitive, 
and auditory impressions aro respectively “condensed” in their 
way up to the cortex. The sense of taste, it will be observed, is 
not represented in this arrangement, which, after the researches 
of Forel and othera, we may well characterise with Schwalbe 
(‘Lehrbuch der Neurologie; p. 713) as fantastic and hopelessly 
erroneous, 

It is difficult to understand how observers can still be found 
who, closing their eyes to the clearest teachings of physiology and 
pathology, pretend to solve the problems of cerebral function by 
purely anatomical data. Quite recently attempts were thus made 
to show that the deoursation of the descending tracts took place in 
the corpus callosum only ; and again that Broca’s convolution is not 
a motor centre of speech, because fibres cannot be traced from it 
to the internal capsule. The whole of Dr. Luys’ doctrine is tainted - 
with similar tendencies. It is enough for him to find that tho 
cerebral cortex contains layers of small and of large cells to argue 
that it has sensory and motor functions thioughout its extent, 
because in the cord the motor cells are large, the sensory small. 
- The calm aesurance with which the author describes his theories 
is never once troubled by the consciousness, that he is in flagrant 
opposition to some of the best established results of modern science. 
He never alludes to them, nor lets his reader suspect that his 
opinions are shared by no other observer of note. 

The second and third parts ate devoted to the “ general properties 
of the nervous elements,” and to “the evolution of the processes 
of cerebral activity.” We shall not attempt to criticise Dr. Luys’ 
treatment of this part of the subject, but content ourselves to 
illusthate it by means of a qnotation or two, typical of the 
style adopted by the author. “This form of sensibility [moral] 
which runs riot in spite of us, these plexuses of the sensorium 
commune, which comupenand in themselves all the diffuse sensibilities 
of the organism, represent, then, a sphere of nervous activity in 
erethism, always living, always feeling, in the bosom of which our 
total personality lives and vibrates. There, in this mysterious 
dwelling, it is in perpetual interconrse with the perpetual move- 
ment of the operations of cerebral life.” “The human personality 
js seized upon by the arrival of the excitation arriving from the 
personal world. It enters into contact, and becomes associated 
with this; and from this intricate connection results a true 
intra-cerebral automatic radiation, which produces the apparition 
of a series of agglomerated secondary ideas. But the matter does 
not stop there; this inner personality having been thus seized 
upon, it- sensibility having been touched in any manner whatever, 
has reacted by virtue of the vital forces that vibrate in it in a 
latent condition,—it has been affected in the direction of its most 
profound affinities, and necessarily this reactionary period betrays ` 
itself by an unconscious desire for such or such a definite object, 
and by a repulsion fiom such or such another.” 

Such are the “ functions of the Brain,” according to Dr. Luys. 


A. pe W. 
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Les Troubles dela Parole. Par le Professeur A. KussmAvt. 
Traduction française par le Dr. A. Ruger. (pp. 375.) Paris: 
J. B. BATLLIÈRE, 1884. 


Tue classical treatise on the diseasen of Speech by Professor 
Kussmaul first appeared as a volume in Ziemssen’s ‘ Gyelopedin,” 
English readers who do not know German and do not have access 
to the American translation of the series, have hitherto been 
debarred from the perusal of the work before us, the only one of 
itè kind. It will therefore be weloome news to many that 
Kussisaul’s monograph has been placed within their reach by 
the careful translation into French which Dr. Rueff has lately 


_ supplied. We need not go into any details concerning the method 


N 


adopted by the Author im the treatment of the difficult subject of 
Language. His teaching has been generally recognised as sound 
as well as exhaustive; and his views have been generally 
adopted by German writers. Those of his readers, however, who 
are conversant with the results of this English school of psychology 
will notice the disadvantage at which the Author stands in the 
introductory chapters, from his inability to shake off the semi- 
metap her standpoint-still ourrent among many of his country- 
men. The disoussion on aphasia, and of articulatory disturbances, 
which forms the bulk of the work, is full of facts and rich in 
suggestive thoughts. 
A. ve W. 


1. Rivista di Filosofia a Diretta da E. Morse nut. 


2. L Origine dei Uae Di G. Serer. Fratelli 
Dumolard, Editori. torn Milas. and Turin, 1885. 
Tue political resurrection of Italy has been ily followed by 


& scientific renaissance among its people. On every side signs 
of increasing activity become manifest. We have now before 
us some numbers of a new ‘Review of Scientific Philosophy,’ 
which is just entering upon its fourth year of existence, and 
which is conducted on much the same lines as the well-known 
‘Revue Philosophique,’ edited by M. Ribot. Positive psychology 
and neurology are amply represented in its pages. Thus we may 
notice an interesting “ Study of Experimental Psychology: on ‘the 
Time of Perception of Colours,” by Buccola and Bordoni; articles 


„on “The Notion of the Individual in Biology,” by Bonelli; and 


e Researches on the Influence of Hypnotics on the Duration of 
Psychical Acts,” by Cervello and Coppola. Professor Fano gives 
us a discourse on “Physiology as an Autonomous Science;” and . 
finally, Sergi publishes a chapter, “ On Psychical Acts as Functions 
of the Organism,” from his new work since published.— L’ Origine 
dei Fenomeni Psichici e loro significazione biologica, is a title 
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sufficiently descriptive of the tendency of the book, which takes its 
standpoint on the modern monistic hypothesis. It is pervaded 
with the true Darwinian and Spencerian spirit, and the author 
fearlessly deduces his conclusions, driving them to their uttermost 
consequences. Consciousness ariges and is developed in the series 
of animal life, as “a function of protection.” With a great 
fulness of detail, the Author unfolds to the reader the asconding 
steps by which the evolution of mind is accomplished according 
to the principles of the struggle for life. 

This new work by the Professor of Anthropology in the 
University of Rome forms a volume of the “ International Series,” 
and will therefore, very probably, become accessible to the bulk of 
English readers at no distant date. ai 

‘ A. DE W. 


Zur Einleitung indie Hlektrotherapie. Von Dr. O. W. MLLER. 
J. F. Bergmann, 1885, 1 vol. 8yo. (pp. 187). 


urs little book embodies the results of most praiseworthy 
efforts in the scientific direction fortunately taken by Electro- 
therapeutics of late years. The Author takes the same standpoint 
which we ourselves have always assumed, viz. that the funda- 
inental question in electric treatment is one of physics, and not of 
physiology. It is with much satisfaction that we see the question 
of ourrent measurement occupy a more and more prominent position 
in the various papers and books published on this subject, and the 
unit we first proposed (milliweber, or milliampere) adopted by all 
good observers. The work now before us consists of two parts. In 
the first the Author furnishes us some.very precise data concerning 
the various galvanometers intended for medical use; he comes to 
the conclusion that the new astatic vertical instrument of Hirsch- 
mann is the best. The second part is much more practical, and . 
deals with the question of the density of the current in actual 
applications to the human bodies. By density is meant the ratio 
between the strength of the current, and the surface to which it is 
applied. This surface is obviously equal to that of the electrode. 
Fence the expressions 4, yy, ys) vp and the like, indicate that 
ourrent of 1 or 2 milliamperes is applied by means of an electrode 
of 5, 10, 15, 24 square millimetres. The time during which the 
current is allowed to flow is also indicated, and thus a very accurate 
system of dosage is obtained. The Author's experience leads him 
to formulate the aphorism that electric applications should be weak, 
short, and frequent. Indeed, in his practice he reminds one of the. 
homeopath and infinitesimal doses. We must confess that we 
have never tried such a plan, for the simple reason that we have N 
found a more decided course of action generally useful, especially 
ja cases of organio disease. Te give an instance; instead of a 
current of +}, fur one minute daily, as recommended by Dr. Müller in 
sciatica, we Lavo often found great and almost immediateeclief from 
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applications of currents as strong as the patient can bear, witl: 
very large electrodes ($y or more), fur 10 to 20 minutes, with a 
moderate faradic current flowing at the same time. In all except 
veiy chronic cases this strung application is to be repeated more 
than once a day. i F 

We must, however, recommend Dr. Miiller’s little book as # 
thoroughly exact, honest, and painstaking performance. He 
writes obviously with enthusiasm, and for the instruction of tho 
reader rather than for his own interest or glorification. He is at 
the same time scientific and practical, and the spirit he displays 
stands in refreshing contrast with the tendencies displayed by too 
many writers on electrotherapeutios. 

A. vE W. 


A Practical Treatise on Disease in Childrens By Eustace 
Suara, M.D. London: Churchill, 1884. 8vo. pp. 840... ` 


Tas volume is certain to become popular among medical practi- 
tioners, for whom it is intended from the essentially practical 
standpoint assumed throughout by the Author. On every page we 
discovet evidences of its origin; not the outcome of painstaking 
compilation of authorities, but the natural flow from a mind we. 
stooked with personal experiences. Its function is to serve asa 
guide at the bedside, not as a didactic teacher at the reading-desk ; 
and so the subjects of diagnosis and treatment have received thé 
‘greatest share of the Author’s attention. ; 

Dr. Smith did well to alter the customary “ Diseases of Children,” 
into “ Disease in Children.” There are no diseases which deserve 
the former name; but, on the other hand, the physiological charac- 
teristics of childhood which modify disease in many ways, and 
the peculiar difficulties of diagnosis and special requirements of 
treatment in the case of patients in the first period of life, 
fully justify the distinction implied in the latter. ` 

This remark applies more particularly to nervous disorders, to 
which 140 out of a total of 800 pages are devoted in the work 
before us. The nerve-centres form the most differentiated struc- 
tures of the body and are the last to reach their full differentiation. 
The new-born child is an automaton, and his psychical existence 
a mere manifestation of vegetative reflexes; under the influence of 
the various external stimuli, the rapidly growing hemispheres aré 
the seat of extraordinarily active processes, and the motor tract is 
subject to ceaseless demands from the higher centres. Inhibition 
is still in abeyance, and there is no localisation of single excitations, 
which, diflusing themselves over the whole cortical surface, give 
rise to disproportional external effect. It is thin diffusibility of 
nervous processes which led psychologists to speak of the ‘“spon+ 
taneity” of the nerve-centres, and gives a peculiar aspect to many 
of the morbid phenomena of childhvod. - i 

The imfnatuie condition of the higher centres, and the greater 
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activities of the vegetative funotions in early life, would have led 
us to expect à priori that the treatment should differ from that 
adopted for the adult, not only quantitatively, but qualitatively. 
Nothing can be more fallacious than the mathematical dosage of 
remedies adopted in the usual textbook of Materia Medica, when 
no account is held of any circumstance except of age. Dr. Smith 
has fortunately quite emancipated himself’ from the orthodox 
superstition; and we are glad to see him recommend, for instance, 
arsenic in 10-drop doses or more in chorea, where our experience 
agrees with his as to the value of treatment, if heroic enough. 
Tinctnre of belladonna, again, may be given beneficially in doses 
of thirty drops to infants, upon whose immature brains the drug 
cannot have any toxio effect, whilst such quantities exert a distinct 
influence upon the lower reflex processes. The author's directions 
as to the hygienic and dietetic management of children-are full and - 
practical; and the whole question of treatment is handled with a 
mastery which only years of thoughtful expe:ience and observation 
can impart, . 
A. DE W. 


Lectures on Mental Disease. By W. H. O. Sankey, M.D.— 
2nd Ed.—London: Lewis, 1884. 


We welcome with pleasure the second edition of Dr. Sankey’s 
‘ Lectures on Mental Diseases.’ Few menin this country have had 
a wider or more varied experience of insanity than Dr. Sankey, 
and no one perhaps has a greater right to speak with authority on 
the subject than himself. Excepting the first 99 pages, devoted to 
mental science or physjology, the book is eminently practical. 
The first part, notwithstanding the very excellent plates of micro- 
scopical structures which illustrate it, might, we are inclined to 
think, have been omitted, or at any rate much curtailed, with 
advantage. The remainder and by far the larger part of the book 
is all good. Dr. Sankey prefers to include all forms of insanity, 
excepting General Paresis and Idiocy, under the head of Ordinary 
Insanity, on the ground that they are all phases or stages of the 
same disease. In this view he is probably right. Nevertheless, 
under this head he describes the generally 1ecognised varieties of 
the disease just as most other writers do. And considering that 
writers generally would agree with him in opinion, and that their 
separate groups are made, as are his separate descriptions, mainly 
for. convenience of arrangement, the difference between him and 
them seems apparent rather than real. At any rate it is not very 
important. e do not say this with the object of fault-finding ; 
and indeed are disposed to admit that thero may be sume advantage ` 
in impressing upon students the fact of the essential identity of 
most varieties of insanity. The chapters on treatment, and on the 
legal relations of insanity, are full and satisfactory. 
J. 5. Baisrowe, M.D. 
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An Introduction to the Study of the Diseases of the Nervous 
System. By Tuomas Grarncer Srewart, M.D. 
F.R.C.P.E., &. Edinburgh; Bell and Bradfute, 1884. 

Diseases of the Spinal Cord. By Byrom Bramwett, M.D.— 
Second Edition. Edinburgh: Pentland, 1884. 


Tus clinical study of nerve disease and disorder has come to be 
more and more arduous with advancing knowledge; and it is 
doubtless true that some gnide is requisite for those who aie 
beginning to investigate such cases, and to search for causes 
among the multifarious abnormalities which come under their 
observation. There is certainly room fur such a book as that 
before us, which tells the student what to look for in cases of 
supposed nervous disease, and how to look for it. It is well, 
especially in this oe of medicine, that a clear idea should 
be gained of what the symptoms are which point to nerve disease, 
and what the known or probable causes of such symptoms may be, 
before the so-called “ diseases ” of an established nosology are each of 
them separately studied. In such a book as this, originality is of 
course not to be looked for, nor would it be, indeed, desirable; and 
it is equally impossible in the space of the volume for acknowledg- 
ment to be made of the various thoughts and illustrations taken 
from other authors. It is in the main a compilation. But 
Professor Stewart has done well the work he has undertaken, 
especially in the part relating tosymptomatology. The first three 
lectures on the medical anatomy of the nervous system would be 
of greater value as lectures, clearly illustrated, than they are for 
perusal by the reader; oneat least of the diagrams is unintelligible 
in its minuteness. The altered symptoms, however, occurring 
in disorder of the various departments of the nervous system are 
very clearly set forth, and the description is eee accom- 
panied by excellent plates. The book, as a whole, is carefully 
written; and will doubtless be widely used by those to whom 
ampler volumes are inarcessible. 

. Bramwell’s book well deserves the success it has already 
met with. Translations into German, French and Russian, and a 
second English edition reached within two years and a half of its 
. first publication, show how keenly it has been appreciated by the 
students and practitioners for whom it is rendei The charao- 
teristio feature of the work is the fulness and perfection attained in 
the illustrations. In this edition the number of the beautiful 
chromolithographs and drawings representing the normal and 
pathological structure of the cord has been still further enlarged ; 
and a chapter added on “Ooncussion ;” whilst the text bears the 

? evidence of careful revision throughout. 


H. B. Donz, M.D. 


w Critical Digest, 


ON THE COMBINATION OF LATERAL AND POSTERIOR 
SCLEROSIS IN THE SPINAL OORD. 


BY J. A. ORMEROD, M.D, 


Ix tho classification of chronio degenerative diseases of the oord, 
a distinction is generally admitted between those that are 
“syatematic” and those that are “diffuse;” the systematio 
diseases being those that affect only certain definite physiological 
tracts, and spread only in the direction of the affected tracts, 
the diffuse Tease indisoriminate in their onset and mode of 
extension. The division of the cord into such physiological tracts 
has been based on the following methods : (1) observing the march 
of degeneration in fibres separated from their nutritive centres, 
[secondary degeneration: method of Türck and Waller], (2) òb- 
serving the different times at which different sets of fibres reach 
their full development [method of Flechsig]. A striking agree- 
ment obtains in the results of these two methods; which is 
rendered still more striking by the fact, that (8) certain chronic 
* diseases of the cord whose precise causation is unknown (primary 
degenerations) map out, at least in their simpler forms, corres- 
.ponding regions of the cord. These are the “ systematic” diseases, 
or as they may be more shortly called, tract-diseases. 
, The first and second of these methods have been principally 
applied to the white substance; and we shall in this article 
consider disease of the white substance only, though certainly the 
selective power of disease is manifested also in the gray. But 
ander our heading will be included at least two varieties of disease 
-—one in which the sclerosis of each column coincides with the 
known physiological tracts contained therein (forthis we prop: se 
the name multiple tract disease); the other, in which the sclerosis 
of one or other column (generally it would appear the lateral 
column) does not coincide with known tracts, though too regular 
in its distribution to be called in the strictest sense diffuse. - 
We shall first give a brief abstract of such cases as we have 
been able to find in foreign literature.? 


2 Tt may be noticed that Westphal (‘ Arch. fiir Psychiatrie,’ ete., vol. viii.) gives 
case of posterior sclerosis combined with disseminated sclerosis of other paris. 

2 We have unfortunately been pnable to obtain the. account of a case by 
Mr. L. Hamilton, ‘ New York Medical Record,’ 1879. e 
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ie Prerrer. ‘Arch. de Physiol, vol.giv., 1871-1872 :— ; 
female, æt. 60. Complete paralysis of the lower limbs- for 

twelve years; which had been preceded by weakness and pain in 

them. Sensibility absent in the legs: arms thin, and their 

movements inco-ordinate. State of torpor. 

Post-mortem.— Degeneration of the whole of the } ideal columns 
and atrophy of the posterior nerve-roots. eral columns, 
posterior parts diseased, chiefly in the lumbar region. 

[This may have been simply an example of the transverse». 
spreading of the sclerosis from the posterior columns to the” ` 
lateral. It is, however, quoted by Westphal in his article, to 
which we shall presently refer. 


2.) Pauvosr. ‘ Arch. de Physiol., series ii. vol. iv. 1877. 
ale, æt. 51. Duration of disease, between seven and ten years. 
Initial symptoms, pains in loins, weakness in legs and in right 
arm, irritation in skin of right arm, difficulties in defmcation. 
Then increase of weakness till patient could not walk or sit up, 
double vision, progressive amaurosis. While under observation 
the lower limbs were almost paralysed, the upper limbs ataxic, 
sensibility diminished. Reflex movements (to pinching, tickling, 
&c:,) were very violent, especially on the right side. Finally, 
emaciation set in: death from bedsore, : 
Post-mortem.—There was in the posterior columns sclerosis, of an 
extensive area, throughout the whole length of the cord, but most 
extensive in the dorsal region. In the lateral columns, sclerosis, 
also most marked in the dorsal region, and diminishing gradually 
as the lumbar and cervical regions were approached. It involved 
chiefly the posterior part of the lateral columns, but extended 
forwards along their periphery. In the dorsal region, it dipped 
deeply into the substance of the cord. Except in a few sections 
the lateral sclerosis was not continuous with that of .the posterior 
columna, and the author insists that it could not be regarded as a 
simple extension of the latter. 
The violence of the reflex movements (the skin-reflexes only are 
alluded to) led him to conjecture, during life, the existence either 
of a transverse Mmyelitis or a lesion of the lateral columns, 


z 


(8) KAHLER AND Pick. ‘Archiv fir Psych., vol. viii. 1878. 
case clinically resembling the hereditary ataxia of Friedreich, 
` remarkable post-mortem for the exactness with which the posterior 
columns, cerebellar tracts, and pyramidal tracts were picked out 
by disease. Of this case we have already given an abstract in 
Brat, No. xxv., p. 114. 
OO Wesrenan. ‘Archiv für Psychiatrie, &o., vols. vill, and ix. 
° 1878-1879, gives a series of five cases :— 
(4.) Female, et. 45. Duration, nine years in all. Disease 
began with pains in baok and in left leg, then nurnbness in fingers, 


shooting T in upper and lower limbs, double vision. In five 
years’ tin® difficulties of micturition, and of dofæcation, and of 
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walking began. While under observation (a period of three 
years) there was noted—paralysis and impairment of sensibility in 
the lower limbs, ataxv and impairment of sensibility in the upper 
limbs; paralysis of the bladder, paralysis in the districts of the 
right third and sixth nerves, and of both trigeminal nerves; 
affection of the cornea, amblyopia, ataxy of the facial muscles, 
attacks of dyspnoea and delirium: general emaciation, especially 
in the legs. 

Post-mortem.—The following nervons lesions were found :— 

Chronic lepto-meningitis: degeneration of the posterior nerve- 
roots, Within the cord the posterior columns were sclerosed, over 
neatly their whole area, throngh the whole length of the cord. 
There was also degeneration of the lateral columns (differing 
somewhat in its microscopical characters from that of the posterior) 
which occupied, in the lumbar and dorsal regions, an area at the - 
posterior part of the columns not reaching to the periphery of 
the cord (crossed pyramidal tracts?). Tn the cervical region this 
area was healthy, but here at tle periphery, in the middle part 
of the columns, there was a thin zone of disease, faintly marked 
and only to be made out with the microscope, 

Further there was degeneration of the ascending root of the 
trigeminus, reaching upwards to the decussation of the pyramids: 
atrophy of the trigemini and partial atrophy of both optic nerves. 


5.) Female, æt. 51. Nineteen years before her admission she 
had noticed, during pregnancy, a numbness of the abdomen ; next 
her gait became waddling. After an abortion, weakness of the 
right leg appeared: then a dislocation of the hip joint in con- 
sequence of joint-disease. [The author does not consider the joint 
disease to be of the special form described by Charcot.] Five 
years before admission there appeared numbness and weakness 
of the upper limbs, and four months before admission inability to 
walk, diffloulty of micturition and defecation, double vision, 
impairment of speech, asthmatic attacks. After admission, there 
was observed complete paralysis of the lower limbs, paresis of the 
upper limbs, impairment of sensibility in both upper and lower: 
no rigidity. There were nervous disturbances in the districts of 
both trigemini, also increased flow of saliva, congestion of the 
face, sweats, and vomiting. Later still, impairment of speech 
and of swallowing, general emaciation, death. 

Post-mortem.—There was chronic lepto-meningitis; dnd in the 
cord, sclero:is universal or nearly so of the posterior columns, In 
the rest of the cord there was disease reaching from the anterior 
fissure to the tip of the posterior cornu, involving an area which 
varied at different levels, as follows: in the cervical region there 
was only a thin zone of disease reaching along the periphery and 
along the anterior border of the poster‘ur cornua; but in the ` 
dorsal and lumbar regions this zone became broader, and extended 
more and more deeply into the substance of the laterul columus. 
There was also some disease of the gray substance of the anterior 
cornu, most marked in the lumbar region. è 
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(6.) Female, st. 45. Duration of disease, six years. It began 
- with bouts of pain at the left lower ribs, and vomiting ; next there 
developed gradually weakness and anomalies of sensation in the 
legs and in one or two fingers; awkwardness in using the hands, 
transitory diplopia, progressive amaurosis, numbness of the left 
face, and left side of buccal cavity. While under observation (a 
eriod of two years), the weakness gradually increased, first in the 
egs, then in the arms (the left especially); the gait, at first some- 
what ataxic, became paretio in character; the movements of the 
legs, examined while the patient was lying down, were ataxia, but, 
finally evinced much loss of voluntary power. The legs, however, 
were subject to involuntary movements. In the left arm there 
was ataxy and loss of power; in the right, slight ataxy. The 
impairment of sensibility in the upper and lower limbs gradually 
~ increased and spread to the abdomen. Girdle-sensation present; ` 

skin reflexes normal; kmee and foot phenomena absent; no 
pester of bladder; impairment of sensibility in the district of 
oth trigemini; flushings of the face and neck ; sweating ; frequent 
pulse; painful vomiting; much general emaciation. 

Post-morten.—There was pulmonary and intestinal phthisis; 
and in connection with the nervous centres, chronic pachy- 
meningitis of the peters of the brain; adhesions of the spinal 
dura and pia-mater, especially on the posterior aspect of the cord. 
Within the cord, sclerosis tolerably universal of the . 
columns, and also of a zone at the periphery of the lateral columns, 
but this was nowhere so broad as in the last case. There was 
algo atrophy of the ascending roots of the trigemini, of the trige- 
minal, optic, and olfactory (?) nerves. 


ne Male, mt. 45. Duration of disease, four or five years. First, 
stiffness in the legs, girdle-sensation, transient pains, of a tearing 
character, in the legs; then, after an injury to the knee-joint, 
numbness and pricking in the feet, difficulty in walking, slight 
troubles of micturition and deftecation. While under observation, 
there was paresis of the lower limbs, stiffness of the joints, spastic 
gait, foot-clonus; sensory troubles in the upper limbs. The 
patient had chronic lung disease; diabetes mellitus supervened, 
an abscess in the rectum formed, and death followed. 
Post-mortem.—Fluid was found in the sao of the dura-mater ; 
adhesion between the dura and pia. There was disease both of 
the lateral and posterior columns, the distribution of it being much 
as follows. Its area was most extensive in the upper dorsal 
region ; the posterior degeneration here affected both the columns 
of Goll and of Burdach, ‘higher up the columns of Goll only, lower 
down it disappeared altogether. The lateral degeneration in the 
dorsal region extended inwards from the periphery over a con- 
< siderable area of the posterior and middle part of the lateral 
columns; above the dorsal region, only over a thin zone at their 
eriphery, while below the dorsal region it became more and more 
fimited to the area of the crossed pyramidal tracts. 
Thus thedistribution of the disease above and below the dorsal 
VOL. VIIL I 
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ion corresponded to that of a secondary degeneration proceedi 

fain a transverse lesion of the middle part of the cord Cains 
Goll and cerebellar tracts above, pyramidal tracts below), and this 
explanation of the facts is advanced by some recent writers.! 
Westphal himself thinks that, in the absence of a distinct patch 
of transverse myelitis, the disease must be considered to be 
primary; it corresponds to what he has observed in paralytic 
dementia. Clinically the spastio gait and exaggeration of tendon 
reflexes were so marked, that had it not been for the slight sensory 
symptoms and the disturbances of micturition, the case might have 
been taken for pure and simple lateral sclerosis. 


.(8.) Male, æt. 44. Duration of disease, six years; death from 
peritonitis, caused by ulceration round a gall-stone. i 

Pain in the back, transient numbness of thorax, transient — 
diplopia and weakness of the bladder, diminished sensibility in 
leit upper limb. Three years later, difficulty of walking and sense 
of constriction at the thorax. After admission, increased disturb- 
ances of sensibility, impairment of muscular sense, retarded sense 
of pain. Ataxy of all four limbs, and involuntary movements of 
them. Double amaurosis, nystagmus. No rigidity, absence of 
tendon reflexes. 

Post-mortem.—Ohronic spinal lepto-meningitis; of the posterior 
columns, tolerably universal degeneration ; of the lateral, de 
ation which in the cervical and dorsal regions was asymmetrical, 
involving on the left side the middle part of the column near its 

riphery, on the right side its prerio per and more deeply. 
a the lumbar region and below, the lateral degeneration became 
more symmetrical, and its area corresponded more nearly with that 
of the crossed pyramidal tracts. 

Westphal’s remarks upon these cages are important; and though 
we shall have occasion to recur to them later, we may give the gist 
of them here. The posterior sclerosis was undoubtedly systematic, 
involving as it did known physiological tracts; but the disease of 
the lateral columns (in some parts at any rate) corresponded 
neither to the area of the pyramidal tracts, nor of the cerebellar 
tracts, nor to a combination of the two. The relation of the 
disease in the lateral and posterior columns respectively is difficult 
to determine. Westphal’s view, if we understand him rightly, is 
that both are primary and independent of each other, and that the 
irregularity in the distribution’of the lateral degeneration is more 
apparent than real, for fibres in different tracts may, he thinks, 
derive their nutrition from an identical source, and thus fall 
victims to one and the same primary degeneration. He observed 
in several of the cases a difference between the histology of the* 
lesions in the two parts of the cord; but he regards the process as 
essentially the same in both, the posterior sclerosis being however \ 
of older date than the lateral. Clinically the diagnosis has to be 
made between simple disease of the posterior columns and the 


1 MM, Ballot et Minor, ‘Arch. de Neurologie, No. 19. 
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». combined disease; and the chief point of distinction is that, in the 
latter, symptoms of motor weakness are added to theataxy. The 
gait becomes paretic, there is dragging rather than jactitation of 

_ the legs, and at a later stage, when the patient is examined lying 
down, feebleness of movement can be recognised as well as inco- 
ordination, though the identification of these phonomena may 
doubtless be difficult. At any rate, the loss of power actually 
observed by him is explained most naturally by reference to the ` 
lesion of the lateral columns (though the explanation has its'. 
difficulties). 

Rigidity and spastic phenomena were absent, except in his 
fo case (No. 7), where the lumbar part of the posterior columns 
was normal. Hence Westphal comes to the conclusion, “that in 

.. combined disease of the posterior and lateral columns rigidity and 

“spastic contractures do not appear, if the disease of the posterior 
columns reaches down to the lumbar region and involves that part 
of the posterior columns Known as the posterior root-zone.” 


(9.) Rasasru. Virchow’s ‘ Archiv,’ yol. 76 (1879), p. 74. Male, æt. 
44. Duration of disease, three years. It began with a feeling of 
weakness and heaviness in the legs, difficulty in walking, stiffness 
in the legs. Then pains in the lower limbs and genitals; for 
which, two years after the onset of the disease, the patient took to 
bed, where he remained for the rest of his life. Double optic 
atrophy began about six months before his death. The lower 
limbs were observed to be rigid, the fest in the- position of equino- 
varus. There was occasional clonio twitching of the legs. Yet the 
tendon-reflexes were but slightly exaggerated. There was slight 
diminution of sensibility in thé feet. Paralysis of bladder and 
vesical sphincter. Death from bedsore and gangrene of bladder. 

Post-mortem.— The spinal meninges were thickened and pig- 

' mented. The spinal degeneration was most marked in the dorsal 
region. Here in the lateral columns it reached from the posterior 
nearly to the anterior cornua and round the periphery of the 
anterior columns to the anterior fissure. Above and below the 
dorsal region the disease of the lateral columns diminished in 
extent. In the posterity columns there was degeneration, through 
the whole length of the cord, of Goll’s tracts, and of the peripheral 
part of the cord just external to Goll’s tracts. The histological 
appearances resembled those of insular sclerosis, viz., thickening of 
the interstitial tissue, increase of neuroglia nuclei, presence of 
amyloid bodies, hypertrophy of axis cylinders. The cells of the 
anterior cornua and of Olarke’s columns were normal. 

The intensity of the disease was much greater in the lateral than 
in the posterior columns, and with this fact the author connects 
the spastic symptoms observed during life. From the combination 

Of these spastic symptoms with the sensory symptoms, bladder 
trouble, and optic atrophy, the diagnosis of combined lateral and 
posterior sclerosis had been made. 


_ (10.) Kanie anp Pic, ‘ Archiv für Psychiatrie,’ vol. x. 1880, 
id r 9 
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give an account of a post-mortem (without clinical history), in 
which they found posterior sclerosis limited to Goll’s tracts in the 
upper part of the cord, and involving the posterior radicular zones 
lower down ; lateral sclerosis involving the whole length of the 
pyramidal tracts, and also the periphery of the ‘lateral and anterior 
columns, This peripheral sclerosis was, in their opinion, partly 
due to systematic disease of the cerebellar tracts; for there 
‘was a paucity of cells in the columns of Olarke; the cells which 
constitute, as they think, the nutritive centres-for these tracts. 


Scuurz, ‘ Virchow’s Archiv,’ vol. 79, 1880, gives two cases. 
(11.) The first constituted, during life, one of the cases upon 
which Friedreich founded his original description of hereditary 


« 


ataxia. An abstract of the case will be found in ‘ Bram,’ No. xxv. , 


pp. 115-120. : 


(12.) In the second there was no hereditary history. The 
patient was a middle-aged man, whose complaint had lasted ten 

ears at the time of his death. First symptom, tearing pain in 
Jett leg; in two years’ time, ataxy of legs; soon afterwards, optic 
atrophy, which caused complete blindness in two-years more. On 
admission, paralysis of lower limbs with rigidity (flexion of knees 
and thighs, with adduction of thighs); absence of patellar tendon- 
reflex and of ankle-clonus ; loss of sensation, except for heat, in the 
lower limbs. Upper limbs normal. Frequent pains in legs and 
back. Incontinence of feces. 

Examination of the cord shewed “ fibrillar degeneration ” of the 
posterior columns in their whole length; and also of the posterior 
part of the lateral columns. The disease in the lateral columns 
involved not only the pyramidal tracts, but also a zone at the 
periphery of the middle part of thecolumns. This peripheral zone 
corresponded to the area of the cerebellar tract in the cervical 
region, but in the dorsal region spread beyond it. 

There was slight thickening of the pia-mater. The posterior 
roots were thinned. The grey-matter of the posterior cornua was 
slightly diseased. The cells of Olarke’s columns were atrophied. 

propos of this particular class of case, Schultze makes the apposite 
remark, that the disease is too regular in distribution for insular 
sclerosis, too irregular for genuine tract-disease, 


Three remarkable cases are given by STRUMPELL, ‘Archiv für 
Psychiatrie,’ vol. xi. 1881. 


(13.) The symptoms resembled those of amyotrophio lateral 
sclerosis. 

Female, æt. 82. Duration of disease, three to four years. Tt began, 
after a fall on the baok of the head, with feverishness, pain in the 
head, stiffness of the neck, slight weakness in the right leg.™ 
Three months later, decided weakness in the legs; later, slight 
twitching of them, ee ee some difficulty of 
micturition. She was admi to Hospital a year before her 
death; there was then considerable paralysis of ihe legs, with 
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stiffness and increased tendon reflexes; associated movements of 
the two legs. Sensibility normal. Slight involuntary ase 
movements of the arms. Some inequality of pupils. For a time 
there was slight improvement under galvanism, but she finally got 
worse, Wasting of some muscles in the legs and hands was noted ; 
finally, incontinence of urine ap , and death followed. 

Post-mortem.—Strumpell found disease of the pyramidal tracts, 
and of some sets of fibres in the posterior columns, with slight 
disease of the cerebellar tracts. The anterior cornua were normal, 
but the cells of Clarke’s columns were atrophied. 

There was no meningeal affection. $ 
. The affection of the pyramidal tracts. could be characterised as 
- strictly systematic ; both because the area of disease corresponded 
exactly with shat of the crossed pyramidal tracts, and because one 
“direct pyramidal tract was also affected. But it was not secondary 
to any intracranial lesion, for the pyramids of the medulla and 
the crura cerebri were normal. It was therefore primary, and 
propagated, the author thinks, from below upwards, 

With respect to the posterior columns, although the diseased 
areas did not correspond exactly with what we know of the 
physiological tracts in this part of the cord, yet from its bilateral 
symmetry, and from the length of cord over which the posterior 
sclerosis extended, Strumpell thinks that it must be classed as 
aystematio, as the lateral sclerosis undoubtedly was, 

Roughly speaking, Goll’s columns were diseased from the 
upper lumbar to-the cervical region. Besides this, there was in 
the dorsal region a triangular area of degeneration, with its base 
at the periphery of the cord, between Goll’s columns and the 
posterior root zones. In the upper lumbar region the posterior root 
zones, and in the lower lumbar region the whole posterior 
columns were free from disease. Thus the spastic symptoms and 
excess of tendon-reflexes can be accounted for in accordance with 
Westphal’s dictum. (‘The spastic symptoms consisted in inter- 
mittent painful contractions rather than in permanent rigidity.) 

In the wasted muscle there was no distinot reaction of 
degeneration during life, nor was degenerative atrophy found 

ost-mortem: neither were the anterior cornual cells diseased. 
‘Hence the resemblance to amyotrophic lateral sclerosis was more 
apparent than real. 


(14.) Paralysis and contraction of lower limbs, with impairment 
of sensibility. Exaggeration of tendon-reflexes: incontinence of 
urine. The patient was an old and pauper woman; the disease 
lasted about nine months. 

The posterior columns. were normal in the lower lumbar region ; 
in the upper lumbar region traces of disease began to show 

AAhemselves in Goll’s columns; further up, the disease became 
more marked in Goll’s columns. In the cervical region certain 
other portions of the remainder of the posterior columns were also 
degenerated. In the lateral columns there was well-marked 
degeneration® of the cerebellar tracts, degeneration also of the 
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crossed pyramidal tracts, less intense than-in the cerebellar, but , 
becoming more marked in the lower part of the cord. The gray 
substance was normal, with the exception of Clarke’s columns, 

There was, therefore, in these two cases, simultaneous degene- 
ration of those three tracts in the cord which contain long fibres, 
viz., Goll’s tracis, the cerebellar tracts, and the pyramidal tracts. 
It is remarkable that the degeneration of the pyramidal tract was 
(in the author’s opinion) ascending, while that of the posterior 
columns was more marked above than below. The areas of 
disease in the posterior columns were somewhat peculiar: but for 
details of them we must refer to the original paper. 


(15.) Typical tabes, with subsequent paralysis of the lower and 

paresis of the upper limbs. l 7 f 
Male, set. 50. Dralion of disease, 19 years. First, tearing pain 

in the legs, and sweating of the feet: in two years’ time, difficulty 
of walking. Blindness for 14 years, deafness for four years. On 
admission, there was complete paraplegia, the tendon-reflexes were 
absent, the muscles flaccid, their electro-contractility diminished. 
There was emaciation, but no fibrillar twitching of the muscles, 
The patient was absolutely blind, absolutely deaf, and anæsthetie 
over the greater part of his limbs and trunk. He had to be 
questioned by tracing out letters on his forehead. Incontinence 
of urine, cystitis, and a bedsore ended his life. ‘ 
_ Post-mortem.—There was almost complete degeneration of the 

‘ posterior columns and posterior nerve-roots, of the cerebellar tracts 
and (in the lower dorsal and lumbar regions) of the crossed 
pyramidal tracts. Also chronic meningitis, and atrophy of the 
optic and acoustic nerves. 


oe Stout. ‘Archiv fiir Psychiatrie,’ vol. xi. 1881. 
. this case the gray matter was more extensively diseased , 
than in any we have yet considered: there was, moreover, ` 
dementia. - i 

Male, æt. 39. Severe fall, followed by coma and transitory 
paralysis. Slight weakness of the legs remained, which in five 
yeaig time began to increase steadily; sensory affections of the 
legs also began. On admission, there was typical chronic dementia ; 
almost complete paralysis, with wasting of the legs: hyper- 
esthesia of the legs. Absence of knee-phenomenon. Weakness 
of the arms. Catarrh of the bladder: death from pneumonia, 
within a year. i 

The changes in the cord and medulla were as follows :-— ù 

Posterior columns.—Degeneration of the nuclei of the funiculi 
graciles, and of these funiculi down to the level of the last 
cervical nerve, with irregular encroachment upon Burdach’s 
columns. In the dorsal region, the disease passed over from Golla 
columns to the parts just external to them, in, which area it coul 
be traced, though faintly, down to the sacral cord. 
` Lateral and anterior columns.—Intense degeneration of the cere- 
bellar tracts from lumbar region to medulla. Disease of crossed 
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pyramidal tracts from sacral fo lower cervical region, aid of 
direct pyramidal tracts from lumbar region up to second cervical’ 


- nerve. 3 


f 


’ In the upper dorsal region the disease inclined to spread diffusely 
over other tracts of the cord. In the gray matter, the cells of 
Clarke’s columns had disappeared; also the median group-of the 
anterior cornual cells: in the dorsal region indeed the whole: 
anterior cornu was diseased. 


'(17.) Raysoxp. ‘Arch. de Physiologie,’ vol. x. 1882. 

Female, æt. 78. 

From age of 40, pains in the legs recurring from time to time. 
No other symptom till seven years before her death, when walking 
became difficult. She took to crutches two years later. About 
two years before death, after more violent pain than usual, stiffness 
began, first in one leg, then in the other. Soon the arms were 
similarly affected. While under observation, there was almost 
complete paralysis, with rigidity of all four limbs: exaggeration 
of superficial and tendon refléxes: vasomotor paralysis in the 
arms. There was wasting of many muscles; but their electrical 
reactions were normal. Death from pneumonia. 

There was posterior and lateral sclerosis most marked in the 
cervical region. The posterior sclerosis was limited in the cervical | 
and dorsal regions to the columns of Goll; in the lower dorsal 
region to the “Bandelettes externes,” and in the lumbar region 
had almost disappeared. The lateral sclerosis was also most 
marked in the upper cord, and upon the left side (the left limbs 
had been affected before the right). It covered, according to the 
author’s plates, a fairly well-defined triangular area in the postero- 
lateral columns, whose base reached the periphery [= crossed 
pyramidal tracts and cerebellar tracts?) The number of cells 
in the anterior cornua and in the columns of Olarke were di- 


* minished. . 


In this case, therefore, as in Strumpell’s two first (Nos. 13 
and 14), the spastic symptoms were predominant, and the posterior 
sclerosis spared the lower part of the cord. ‘ 


~.(18.) STADELMANN. ‘Deutsch. Archiv für Klinische Medicin, 
vol. xxxiii. part 2, p. 125.1 . 
Female, duration of disease, fonr years. Sacral pain, weakness 


‘of legs. Four weeks before admission, paraplegia, diminution of 
‘sensibility in the legs, paralysis of the bladder. On admission, 


state of hebetude, ptosis of right eye, paresis of left facial. In 
legs, absence of tendon-reflex, pelea of motion and sensation, 
pains. Arms not paralysed but hyperesthetic. 

Post-mortem. The cord was seen to be studded with small spots, 


” the size of a pin’s head, apparently hemorrhagic. 


The posterior columns were affected thus: in the cervical region 


1 The account given here is taken from an abstract in the ‘ Nourologieches 
Gentralblatt,’,1883, p. 827. 
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Goll’s columns were diseased ; somewhat lower, Burdach's éolumns 
became involved; and lower still, the whole posterior columns 
were diseased. As to the lateral columns: in the upper cervical 
region there was a zone of degeneration at the periphery, which - 
was broadest at that part where the cerebellar tract is usually 

laced; at the level of the cervical swelling, this peripheral 
deseneration was on the whole less, but still was marked over 
the area of the cerebellar tracts. Somewhat lower this lateral 
degeneration spread into the area of the crossed pyramidal tracts, 
which became more markedly affected still lower down. Clarke's 
oe were affected, their cella scanty, their ground substance 
oloudy. : 


Woe shall conchide this list with two cases by DÉJÉRINE. ‘ Ar- 
chives de Physiologie,’ 1884, Nov. 15th. 


a 9.) Male, æt. 45. Duration of disease, six years (but 15 years 
before he had had some symptoms of ataxy from which he had 
recovered). Lightning pains, Gastrio, urethral, and rectal crises. 
Well-marked motor inco-ordination of the legs, succeeded later 
in the disease by paresis of the legs, without rigidity, and with 
absence of tendon-reflexes. Well-marked affections of sensibility 
_ In the legs, ie. patches of anmsthesia, analgesia, retarded trang- 
mission of sensations. Increase of the paresis to absolute para- 
plegia. Bedsore, pneumonia, and bronchitis, death. 

Posi-mortem.—Dé6jérine found degeneration of the cutaneous 
nerves in the anwsthetic parts, a condition which his researches 
in other cases have already brought into notice. There was 
posterior sclerosis distributed as follows: in the lumbar and dorsal 
regions over both the columns of Goll and the columns of Burdach ; 
in the cervical region chiefly or solely over Goll’s columns. The 
lateral sclerosis occupied in the lumbar region a triangular patch, 
its’ base at the periphery, its apex dipping’ into the cord, the 
disease being most intense at the periphery—in the dorsal region 
much the same area but reaching further forwards round the 
periphery of the cord—in the cervical region there was only a 
slight ring of sclerosis round the periphery. : 

There was well-marked meningitis, extending from the posterior 
columns round to the lateral, and corresponding in intensity to the 
intensity of the peripheral sclerosis. 


(20.) Female, æt. 52. Lightning pains for several years; slight 
motor inco-ordination, with paresis, of the legs. Loss of 
equilibrium on closing eyes. Patches of anmsthesia and 
ae of legs, Exaggeration of tendon-reflexes: ankle-clonus. 
Death from broncho-pneumonia. 

As in the last case, there was degeneration of the cutaneous 
nerves of the anmwsthetic parts. In the cord there was posterior 
sclerosis through its whole length; but below the lumbar swelling, 
Burdach’s columns were affected only in a very slight degree. 
(This gives some account of the exaggerated tendon-roflexes.) 
There was sclerosis of the periphery of the lateralecolumns, in 
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their posterior part, as far up as the cervical region. In Clarke’s 
columns the cells were normal, but some of the fibres were diseased. 
There was meningitis, as in the last case. 

The view taken by Déjérine of these two cases, (and he is 
inclined to extend it to the whole class we have been considering’) 
is this,—they begin as ordinary tabes, i.e. systematic sclerosis of 
the posterior columns ; in connection with this arises a meningitis, 
which spreads round to the lateral columns, and there sets up a 
sclerosis which is diffuse (i.e. limited to no particular tract), and 
spreads from the periphery inwards. . 


CoMMENTARY. 


These cases are susceptible of some classification, and may be 
subdivided according to the nature of the sclerosis in the different 
parte of the cord. Thus both posterior and lateral sclerosis may 

e systematic, or the one may be systematic, the other diffuse or of 
doubtful nature. (We have not included cases, in which there 
was sclerosis, undoubtedly diffuse, of both columns ;! though inter- 
esting cases of the kind have been published.) 

In some cases, at any rate, the sclerosis of both columns appears 
to have been primarily systematio, and mutually independent. 
Kahler and Pick’s: first case (No. 3) is mentioned by Déjérine as 
. the only example of this, but he appears to have overlooked 
Strumpell’s cases (Nos. 13, 14, 15). ‘These, with possibly some 
others, (Nos. 7? 10, 17,) suffice to prove the existence, as well as 
the mere possibility, of multiple tract disease. 

It is noticeable that in some of these (Nos. 13, 14), the lateral 
sclerosis was more intense than the erior, and more strictly 
confined to known tracts, though usually the reverse seems to hold. 
The den sclerosis was in these two cases so symmetrical and 
regular as to convince the author that it could not be diffuse; yet 
it deviated from known tracts just so far as to suggest either that 
our knowledge of the phloem tracts in this region is as yet 
incomplete,? or that tracts of disease may differ from the tracts of 
development. 

Z Usually, however, the condition appears to have been this: 
posterior sclerosis presumably primary and systematic, with lateral 
sclerosis either diffuse or of doubtful nature. We have already 
noticed the explanation given -by Déjérine of his own cases, viz. 
that the sclerosis spreads from the posterior to the lateral columns, 
viå the meninges: this explanation he would extend to several 
of Westphal’s cases, urging, with apparent reason, that the disease 
of the lateral columns assumed an annular form and appeared to 
spread inwards from the pripa But it appears that Westphal 
had already considered this hypothesis and thought it inadequate, ` 


1 Ballet et Minor, ‘Archives de Neurologie, No. 19, abstracted in ‘Bram,’ 
No. 28. Demange, ‘Revue de Médecine,’ Oct. 10, 1884, abstracted in ‘ BRAIN? 

* The development of the tracts in the posterior columns has been studied afresh 
by Bechterew, ‘ Neurologisches Oentralblatt,’ Jan. 15, 1885. 
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for such meningeal affection as there was did not correspond in 
osition and intensity to the lateral sclerosis. He considered the 
Tatter to be primary, though not corresponding to known develop- 
mental tracts. We must be content, therefore, to say that the 
nature of the lateral sclerosis is in some cases doubtful. We may 
remark, however, with reference to peripheral sclerosis, that it 
may be sometimes difficult to say,whether this has spread from 
the meninges, or is a systematic affection of the cerebellar tracts. 
Perhaps the integrity or the reverse of the cells of Olarke’s columns 
may help to determine this, as these cella are held by good 
authorities to be the trophic centres for the cerebellar tracts. 

The histology of the lesions does not appear, as yet, to have 
contributed much towards settling their nature. Westphal, in 
some of his cases, notices a difference in the histological character 
of the disease in the two parts of the cord: in the posterior 
columns there was gre oy. dogonsteet or sclerosis, characterised 
by overgrowth of fibrillar interstitial tissue and disappearance of 
nerve elements; in the lateral columns, a degeneration charac- 
terised by the presence of numerous granular cells, But these are, 
in his view, only different stages of the same process. Other 
authors, e.g. Rabesiu, mention that the minute lesions resembled 
those of insular’sdlerosis, i.e. increase of neuroglia nuclei, presence 
of amyloid bodies, hypertrophy of axis cylinders, &o But 
Déjérine roundly declares, that upon none of these things can we 
base a classification ; but that the only reliable distinction between 
degeneration beginning in the nerve fibres and that beginning 
in the interstitial tissue, is to be found in their distribution ; the 
former is systematio, the latter diffuse. 

Indeed it cannot be a matter of surprise, that we know so little 
of the causes and of the histological beginnings of complex 
‘sclerosis, considering that our knowledge, in these respects, of the 
simple forms is very limited. We may begin indeed with some- 
thing definite in the shape of “ Wellerian degeneration,” the 
degeneration which the fibres of a peripheral nerve undergo when 
separated from their nutritive centre. mparable, if not identical 
with this is the process of secondary degeneration in the motor 
tracts of the er when separated from their cerebral centres. 
But the nature of the primary degenerations is a matter of less 
certainty. Take the commonest of them—ordinary tabes dorsalis; 
Concerning this disease the commonly accepted view is that, since 
it originates and spreads in a district which is defined by nervous 
function rather han h anatomical characteristics, it must 
originate in the nerve-fi Ta Yet, as readers of ‘ Brar’ will 
‘remember, Dr. Buzzard has recently published a case,! in which, 


‘though the symptoms during life, confirmed by the appearances 


after death, pointed conclusively to tabes dorsalis, yet there was 
‘good reason to think the disease originated in the neighbourhood 
ef the blood-vessels. This is a confirmation of the views promul- 


R by Adamkiewitch at the International Congress of 1881, 


1 í Bears; No. 24, 
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-that tabes is an interstitial degeneration following the distribution 
of the blood-vessels in the posterior columns. But Adamkiewitch 
himeelf admits that this theory will not cover all cases, for he 
says ina later publication,’ “there are two kinds of tabes, the 
one an interstitial degeneration originating in an overgrowth of 
the connective tissue which accompanies the arteries that traverse 
the posterior columns, the other originating from the nerves, and 
therefore parenchymatous in its character.” 3 
Let us admit, however, what is usually believed, that as a rule 
systematic sclerosis originates in the nerve-fibres, and is therefore 
parenchymatous or “peritubular”; we have got to explain why 
particular tracts of fibres shonld be picked out by disease. This 
question is not yet removed from the field of conjecture. Shall we 
say that the tracts which in the course of development are latest to 
be completed, are the first to feel the effects of dissolution? Or 
shall we suppose that certain noxious agents, such, for instance, as 
syphilis, can centre themselves upon definite nerve districts, in 
the same way as the poisons of ergot and lathyrus appear to do? 
With reference to the symptoms and the diagnosis, we will en- 
deavour to summarise the hints that have been thrown out by the 
various authors we have quoted. Broadly speaking, it may be said 
that the symptoms due to lesion of either column manifest them- 
selves so far as they are not neutralised by lesion of the other column. 
Assuming, for instance, the existence of a complete posterior 
solérosis, we may recognise an additional lateral sclerosis (according 
to Westphal) by the addition of motor paresis to the symptoms of 
ataxia. In some such cases the paresis grows up side by side with 
the ataxia, modifying the ataxic gait from the beginning of the 
case; in others, according to Déjérine, the paralytic symptoms do 
not appear till quite a late period of the disease. But as to the other 
symptoms which usually accompany lateral sclerosis, viz. rigidity 
of the legs, exaggeration of tendon-reflex, ankle-clonus, &c., these, 
in the presence of well-marked posterior sclerosis affecting the 
lumbar region,? do not make their appearance, but the tendon- 
reflex remains absent, as in simple posterior sclerosis. 
+ In other cases," however, the lateral sclerosis and its symptoms 
predominate. This is particularly the case when the posterior 
sclerosis (as sometimes happens) is ee developed in the 
lumbar region. Paraplegia with rigidity then constitutes the 
leading feature. If the paraplegia be complete, of course no ataxia 
of the lower limbs can be made out. In such cases the posterior 
sclerosis nay manifest itself either by ataxia of the upper limbs or 


1 ¢Neurologisches Centralblatt,’ 1884, p. 402. Report from the International 
Medical Congress of Copenhagen. 

* The three cases quoted from Buzzard, Ballet & Minor, and Demange, will 
be found highly interesting, as illustrating “ peri-vascular” sclerosis. In the two 
first ‘there was a history of syphilis, in the last the vasouJar disease was athero- 
matous 

* Assuming, that is, that the posterior sclerosis involves the posterior root- 
zones; not merely the columns of Goll. 
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by sensory symptoms, such as lightning pains, anæsthesia, or the 
like, or by troubles of micturition, like those observed in ordinary 
tabes, or even by optio atrophy. 

It deserves notice, that sometimes (Strumpell, No. 13 ; Raymond, 
No. 17) the symptoms of spastic paraplegia have been accompanied 
with such muscular wasting as to give the case the appearance 
of amyotrophic lateral sclerosis. It does not appear, however, that 
any reaction of degeneration has been observed. 

On the whole, it seems that the elements for diagnosis of com- 
bined lateral and posterior sclerosis generally exist, and in fact the 
ingame has been more than once made, 


Report. 


ON RECENT ADVANOES IN THE ANATOMY OF THE 
NERVOUS SYSTEM. 


BY JAMES ANDERSON, M.D. 


In the Marshall Hall Oration of last year, after speaking of the 
lamentable effects of Cerebral Tumours, Dr. Ferrier asked the 
nestion: “Granting that the principles of diagnosis of reachable 
daas shall have become established with as near an approach to 
certainty as is possible, where all is hidden from the eye and hand, 
is there any reason why a surgeon should shrink from opening the 
cranial cavity who fearlessly exposes the abdominal viscera?” 
Just one year after it was Ae the question received a practical 
answer in the excision by Mr. Rickman Godlee of a walnut-sized 
ioma from the upper part of the ascending frontal convolution. 
The patient was’ under the care of Dr. Hughes Bennett, whose 
diagnosis of the position of the tumour was fully confirmed by the 
operation. Much to the disappointment of all, the patient, after a 
prolonged period of steady recovery, has sucoumbed ; but while we 
are thus prevented from congratulating those chiefly concerned, we 
hope to learn useful lessons from their acoount of the course of the 
case. ‘Doubtless there are restrictions to cerebral surgery which 
do not exist in the case of abdominal surgery, but we may cherish 
the expectation that, with the perfecting of medical diagnosis and 
of surgical manipulation, will come such’ an advance as Dr. Ferrier 
in his oration ventured to predict. In order to such an advance, 
one ‘of the first necessities is an accurate account of the topo- 
graphical relation of the various parts of the brain to the surface of 
the cranium. This has been already partly supplied by the work 
of Broca, Hefftler, Turner, and others; but the work of these 
observers consisted largely in laying down the relation of the 
cerebral convolutions to the cranial sutures, and important as that 
work is, it gives but little guidance either in diagnosis or operation, 
seeing that the sutures are but rarely perceptible through the 
scalp. What was wanted was the accurate laying down of the 
bearings of all the principal parts of the brain in relation to 
readily ascertained landmarks. This want has been supplied in 
an admirable paper published by Dr. Robert W. Reid. (Lancet, 
27th Sept. 1884. 
The two excellent plates with which Dr. Reid illustrates his 
per we are able, through his kindness, to reproduce. They 
Fral explain themselves, and we may add, although not stated 
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by Dr. Reid, that they are drawn to the soale of 4. It is to be 

noted as Dr. Reid says, first, that in no two brains are the sulci 
precisely alike; and second, that the lines and ares on the greater 
surface of the scalp cannot correspond accurately with the sulci 
and convolutions indicated by them on the smallest surface of the 
brain; but granting this, we may, by choosing easily felt landmarks, 
sgo lay down the bearings of any particular point of the brain that 
we shall be able with almost absolute certainty to include it 
within some part of the area aron by a single application of tho 
one-inch’ trephine. The base line (Fig. 1) is drawn through the 


Fie. 1. 





. lowest part of the infra-orbital margin and the middle of the 
external auditory meatus, and is a definite landmark. So also are 
the glabella, the external occipital protuberance and the external 
angular process of the frontal. The most indefinite landmark 
used is that marked -++, the most prominent part of the parietal 
eminence; and in many cases the posterior end of the base of the 
mastoid process is also very indefinite. For this reason we should. 
prefer that the marking out of the fissure of Rolando were inde- 
pendent of these two points. As indicating the position of the two 
central convolutions it is most important that this fissure be acour- 
ately laid down,.and for this purpose we prefer the method given 
by Dr. Arthur W. Hare in his short but most complete paper 
on the subject (Journal of Anat. and Phys. vol. xviii. Jan. 1884). 
Dr. Hare finds, on an average of 11 casex, that the distance from 
the glabella to the upper end of the fissure of Rolando is %5:7 per 


REPORT. 127 


cent. of the distance between the glabella and the external occipital 
ee measured along the longitudinal sinus. In no case 
id its variation from the point thus calculated amount to $ inch. 
Hence if the distance from the glabella to the external occipital 
rotuberance be 11 inches, that from the glabella.to the fissure of 
lando will be 6, inches; for 114 inches it will be 62; for 12 
inches, 6%; for 124 inches, 7; for 13 inches, 74; for 18} inches, 
7}. The length of tho fissure, neglecting its somewhat § -shaped 
curvature, varies from 3} to 34 inches, and it makes on an average 
an angle of 60° with the mesial line of the head. ‘These two data 
ive us the inferior extremity of the fissure, or within less than 
alf an inch of it. Dr. Reid first marks off the fissure of Sylvius 





by drawing a line from a point of 1} inches behind the external 
angular process of the frontal, to a point 2 inch below the most 
prominent part of the parietal eminence. The first three-quarters 
of an inch of this line represents the main fissure, the rest its hori- 
zontal limb. The ascending limb starts 2 inches behind and a little 
above the external angular process, and runs vertically upwards for 
an inob. He then deduces the positions of the fissure of Rolando and 
the parieto-occipital fissure by the method indicated in Fig. 1. The 
distance between these two fissures, according to Dr. Hare’s obser- 
vations, varies considerably, being on an average 14 inches. The 
method of indicating the other fissures and convolutions will be at 
once evident from Fig. 2. As we have said, such detailed and 
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acourale observations as those of Dr. Reid and Dr. Hare form the 
necessary foundation for any advance in cerebral surgery, and 
will, we doubt not, be welcomed both by surgeons and physicians. 


Wuew the ordinary methods of dissection had done their best to 
unravel the complicated strands of the cerebral and spinal nerve- 
fibres, there remained yet much to be done, and to no one have we 
owed more in completing our knowledge than to Professor FLEcusta, 
of Leipzig. His results have been obtained mainly by the use of 
two methods: first, that of embryology, and second, that of path- 
ology. The first method consists ın the observation of the different 
groups of fibres which acquire their medullary sheaths at the same 
period ; the second is the marking out of tracts of fibres by their 
secondary ae, degeneration centrally or peripherally after 
section or injury, and also in some few cases by the non-develop- 
ment of fibres owing to the congenital absence of their centres. 
These results Professor Flechsig has summarised in his ‘Plan of 
the Human Brain’ (Plan des menschlichen Gehirns; Leipzig: 
Veit & Co., 1883) with its accompanying explanatory text. It 
will not be expected that we should criticise this plan in detail. 
Indeed great pare of it is now beyond criticism, being incorporated 
among the weil-ascertained facts of neurology. His account of the 
crusta and tegmentum of -the orus cerebri is now substantially 
accepted, while there may still be doubt as to the exclusively 
cerebellar connection of the inner and outer portions of the crusta. 
He has aleo doubtless, as Professor Wernicke in a recent oriticism 
remarks, attributed to the frontal and temporo-occipital zones a 
too purely mental function as opposed to the sensori-motor parietal 
lobe. Ho lays very great weight, fromia physiological point of 
view, upon the relation of the sutures of the skull to the under- 
lying cerebrum. This oan hardly be said to be substantiated. 

Alongside of Flechsig’s ‘Plan,’ we have Professor Aeby’s 
Scheme of the Nerve Tracts in the Human Brain and Spinal 
Cord’ (Schema des Faserverlaujfes von menschlichen Gehirn und 
Ritckenmark ; Bern, J. Dalp, 1884) which has already reached its 
second edition. It agrees in all large facts with that of Professor 
Flechsig, but is in many respects more complete than his and more 
easily intelligible. It gives both a transverse and antero-posterior 
section, besides subsidiary sections of the orus cerebri and the 
fourth ventricle. The work is accompanied by an admirable 
explanatory text, which Toy ees with the account of the 
central nervons system given by Professor Wernicke in his work 
on Nervous Diseases, a detailed criticism on the anatomical part of 
which, by Dr. James Ross, will be found in a previous volume 
(Berar, Oot. 1888, p. 898). 


Proressok Burr WILDER in his recent Cartwright Lectures at ` 
New York (New York Medical Journal, Feb. 9th, 1884, et seq.) tells us 
how to preserve, examine and describe the human brain. This is 
a subject on which we need instruction (sorely need it, in fact), for 
‘Dr. Wilder’s amusing account in his second lecture of what happens 
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in the dissecting-room on the removal of the calvarium will doubt- 
less recall familiar if mot pleasant memories to those who read it. 
Our modes of preserving and studying the brain are undoubtedly - 
crude and unsatisfactory, and Dr. Wilders lectures, which we have 
read through with considerable care, contain many points which 
indicate that could we but spend a day with him in his laboratory, 
we should learn from him much that would prove practically 
useful. Before deriving benefit or information, however, from 
Dr. Wilder’s lectures, the reader will find that he has a new 
` nomenclature, in fact almost a new language, to loarn. In re-. 
moving the brain he will find that he is directed to make “a 
hemisection a little laterad of the meson,” the meaning of which 
he may guess at, but will not be at all certain of. Again, he will 
scarcely recognise the familiar third ventricle as the di.cele, or the 
~ cerebellum as the epen; and to be told that a new and little-known 
structure lies “ dorso-cephalad” of the calcar, may not, without 
explanation, convey a definite idea of locality to his mind. As far 
as the actual development and comparative anatomy of the brain 
is concerned, we must frankly say thet the reader wonld hardly be 
repaid by Dr. Wilder’s lectures for the trouble of mastering his 
nomenclature, as he will find a more compact and intelligible 
account of it in Huxley’s ‘Anatomy of Vertebrates,’ to which, 
along with the list of names in Quuin’s ‘Anatomy, Dr. Wilder 
acknowledges his indebtedness. Having said this, however, we 
can cordially recommend a perusal of Dr. Wilder’s lectures, em- 
bodying as ee the detailed, persevering, and most loving study 
of an organ, which well repays such study even from a more or less 
atrictly morphological view-point. He recommends that the brains 
of various animals should be used for practice,—-those of the frog, 
necturus and cat, with embryonic brains, being principally used in 
his laboratory. For practice, it may not be so necessary in this 
country to follow his advice; but just as every student of medicine 
should more or less thoroughly dissect two or more animals besides 
man, in order fully to appreciate human anatomy, so specially he 
ought to dissect the brains of several animals. The human brain 
is, as regards the general animal kingdom, almost a monstrosity, 
owing to the huge development of the cerebral hemispheres, and 
its true morphology can be learnt only from lower and less 
complicated brains. The removal of the brain intact from the 
cranium is an operation requiring some skill and more than some 
practice. We feel tolerably certain that Dr. Wilder’s method of 
supporting the brain in brine would in most hands result in 
disaster. The continuous injection with alcohol (continuous 
“‘alinjection”) of the brain in situ has much to commend it, if the 
bleaching of the grey matter, which is its main disadvantage, be 
corr by subsequent observation of the fresh brain. The 
_importance attached to the description of the cerebral cavities by 
Dr. Wilder is a point in which he differs from our ordinary works 
on the anatomy of the brain, and his method of injecting the 
ventricular cavity from the infundibulum is devised in order to 
obtain a mom exact impression of the shape and relation of these 
VOL. VIII. K 
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cavities. In Dr. Wilder’s third and most important lecture, which 
we shall notice in a subsequent issue, he proposes to discuss the , 
prevailing errors and omissions in the ordinary descriptions of 
‘the brain, along with points in cerebral anatomy still requiring 
elucidation. 


Our knowledge of the functions of the cerebellum may be roughly 
summed up, by saying that it is in some way concerned in the 
co-ordination of movements. How it is concerned in this, and 
‘whether it has any other function, we do not know with any 
certainty, and neither physiological experiment, nor pathological 
lesions, have in recent years much advanced our knowledge. 
Professor Sprrzxa, of New York, has recently (Alientst and Neuro- 
logist, Jan. 1884, p. 92), by a happy reversion to a method from 
which we had ceased to hope for further light, attempted to solve -^ 
the problem by a study of its comparative anatomy and its 
anatomical relations. He points out that the cerebellum steadily 
increases in size and complicacy as we rise in the scale of animals, 
becoming gradually more and more overlapped, however, by the 
pbackward-projecting cerebrum. This marked and concomitant 
growth of the cerebellum is a cardinal point, which we must not 
allow to be concealed from us by the complete overlapping of the 
cerebrum in the anthropoid apes and man. The vermiform process 
alone is represented in reptiles and birds, and in most mammals 
this furms a markedly separate central lobe, with its own grey 
nucleus, the nucleus fastigit in the roof of the fourth ventricle. In 
man this central lobe is dwarfed by the great development of the 
cerebellar hemispheres, with its complicated grey cortex and its 
grey corpus dentatum in the centre. The fibres connected with the 
cerebellum are, (1) The three orura which Professor Spitzka 

refers to term tegmentibrachium, pontibrachium, and myelo- 

rachium ; (2) the trapezium, or deep transverse fibres of the pons ; 
and (3); the auditory nerve. Of the function of the trapezium 
nothing definite is known; but otherwise he points out that the 
ald connections are afferent from periphery to cerebellum, 
or efferent from cerebellum, or efferent from cerebellum to cerebrum ; 
and he considers that a direct motor innervation can be entirely 
excluded from the functional possibilities of the organ.” Through 
the restiform column it is connected, Professor Spitzka holds, with 
the posterior column of the cord, decussating by means of the 
olivary nucleus, and with the centripetal direct cerebellar tract. 
On the inner side of the restiform column is a tract which he 
` supposes to come direct without deoussation from the postero- 
external column of the cord. A bundle from the pneumogastric 
nerve has been traced to the flocoulus, and Professor Spitzka has 
confirmed the existence of a direct cerebellar root of the sensory. 
division of the trigeminus. The connection of the auditory nerve 
with the cerebellum he considers as most important in discussing 
the function of the cerebellum. In the lower animals, even witha 
rudimentary cerebellum, this auditory connection is extensive, and 
“with higher development the general sensory periphery and 
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auditory apparatus attain a more extensive projection; and this 
projection grows step by step with the cerebrum itself.” Meynert 
points out that the cerebral hemispheres, the cerebellar hemispheres, 
the dentated nuclei of the cerebellum, and the olivary nuclei 
hypertrophy in proportionate degree as we proceed upward. 
Summing up his conclusions, Professor Spitzka says: “In other 
words, the cerebellum is a field where impressions of touch and 
position are associated with those of time and space. Per se this 
organ can do nothiug, it is merely an informing depét to the great 
head centre, the cerebram. Whatever molecular oscillations are 
determined within its ganglionic substances must pass to higher 
centres for translation to skilled motor reaction.” 


K 2 


Abstracts of British und Foreign Journals. 


On Substitution. By Vicror Horstey, B.S., F.R.C.S. (Lancet, 
July 5th, 1884).—After disoussing the theoretical question of 
substitution or compensation, Mr. Horsley refers to the results of 
an experimental research conducted’ by himself and Professor — 
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Right hemisphere of the cerebrum, showing the centresin the excito-motor 
area of the cortex arranged round the fissure of Rolando in the orde 
described in the text. F. facial centre. A. Cantre for upper lim 
L. Centre for lower limb. T. Centre for trank muscles. This cent 
being really on the mesial surface of the hemisphere, and so 
the longitudinal fissure, is represented at its border by a doit 
line. Tho straight line represents almost the plane of section sho 
in Fig. 2, page 81.—Of. Fig. page 100. 


Schäfer (Proc. Royal Society, 1884) on the subject of cerebral 
localisation. These observers have arrived at certain conclusions, 
which are modifications of previously received doctrines, as well 
as advanced a step in some particulars. For cxampla they place 
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the cortical centre of the lower limb at the upper extremity of 
the fissure of Rolando, extending backwards into the parietal 
lobule and forwards into the superior frontal gyrus, which is 
@ somewhat different position from that in which it is assumed to 
exist by Ferrier. The list of cortical areas is completed by 
finding that the muscles of the trank are regulated by cerftres 
which lie in the marginal convolution on the mesial surface of the 
hemisphere. They have shown that the centre for the lower 
limb dips largely over into the marginal convolution opposite to 
the upper end of the fissure of Rolando. Below these centres in 
order, as was before determined, come those for the uppor extremity 
_ and face, and it is maintained that the fibres in the direct 

pyramidal tract preserve the same relative position! “ When 
opposite the centre of the lenticular nucleus the fibres become 
bent in entering the area of the internal capsule, and being 
twisted like the rays of a fan olose to its hinge, now become 
arranged in an antero-posterior manner, the most anterior being 
what was before the most inferior.” A hemorrhage of the 
lenticulo-striate artery, which courses round the under surface 
of the lenticular nucleus passing through it and the internal 
capsule to the caudate nucleus, will destroy the pyramidal fibres 
in the order of face, upper limb, lower limb, and trank, as the 
foous of disease will be below and in front of the bundles of 
fibres. This is exactly the order which is observed to be affeoted 
clinically. This arrangement of fibres from the cortical centres 
in the internal capsule is strikingly exemplified by a case in this 
number of ‘Brar, in which a flat limited softening in this tract 
caused complete paralysis of the upper extremity without any 
involvement of the face or leg. 

Further it will be seen that Mr. Horsley’s explanation accounts 
for the classical mode of recovery of power in hemiplegia, without 
resorting to the well-known theory of substitution advanced by 
Dr. Broadbent; the two factors being: 1. Removal of pressure by 
absorption of extravasated blood, &c.; 2. Further development of 
function in the bilaterally acting vortiodi centres. 


Sharkey and Lawford on Acute Optic Neuritis, associated 
with Acute Myelitis. (Ophthalmological Societys Transactions, 
‘ vol. iv.)—A girl, aged 17, previously in good health, rapidly lost . 
her sight, so that in four days she was quite blind, without other 
prominent symptoms. Well-marked double optio neuritis was 


1 See Figures on pages 81 and 82 of tho presont number of ‘ BRAIN. 
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found to be present a month afterwards. Symptoms of paralysis 
and loss of sensation in the lower extremities supervened. About 
three weeks afterwards the patient died from symptoms of 
peritonitis ; that is sixty-two days from the time vision first failed, 
fnd twenty-nine days after the first appearance of symptoms of 
paralysis. A very careful account of the post-mortem examination 
is given in detuil, showing the brain to be healthy. The spinal 
cord presented the appearance of acute myelitis at, the lower 
cervical and upper lumbar regions. The optio tracts and nerves, 
along with the discs and retinæ, were accompanied by all the 
evidences of intense inflammatory change. 

It is pointed out that the interest in this case lies in the | 
association of an acute optic neuritis with acute inflammation of 
the spinal cord. There is probably some ‘elation between the 
two, although the one does not depend directly on the other. In 
this case the optic neuritis appeared a month before the spinal 
symptoms. Post-mortem examination showed that the spinal 
cord between the lower cervical and lumbar regions was healthy, 
so that the centres of disease must have originated independently 
one of the other. The same may be probably asserted with regard 
to the optio nerves. Other cases have been published, by Clifford, 
Allbut, Seguin, Noyes, Steffen, and Erb, in which spinal symptoms 
were associated with changes in the optic discs. In the Archives 
of Ophthalmology, for 1882, No. IL., a case is recorded by Julian J. 
Chisholm, M.D., somewhat similar to the one under consideration, 
but without post-mortem examination. In the Lancet for 1882, 
Dr. Dreschfeld published two cases, each with an autopsy, of acute 
cord disease, accompanied with optio neuritis. 

These cases moreover prove, that the occurrence of double optic 
neuritis in association with nervous disturbance is not of necessity 
due to cerebral disease. 


Sharkey on Embolism of the right middle Cerebral Artery, 

` producing left Hemiplegia and Hemianssthesia, Absorption 
of a large portion of the Right Hemisphere: Death seven 
years later. (Transactions of Medico-Chirurgtcal Society, vol. Ixvii. 
1884.)—A woman, aged 34, with heart disease, was seven years ago 
seized with an apoplectic attack, followed by left hemiplegia and 
hemianssthesia, including amblyopia of the left eye and deafness `à 
of the left ear. She giadually improved, and in about four months, 
although the arm remained almost useless, very fuir power had 
returned in the leg, and sight and hearing were ecompletcly 
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restored. , ER years afterwards she again came under observa- 
tion. During this interval she had been somewhat weak-minded, 
but remained, according to her husband, a good-tempered, hard- 
working, and affectionate wife. On examination, there was 
weakness and rigidity of the left upper extremity, and parésis of 
the left leg and side of the face. The sensibility was everywhere 
normal; hearing and sight were as in health. The patient died 
- suddenly. After death, in addition to heart, liver, and kidney 
disease, the brain was found extensively altered. The morbid 
condition may be summed up by saying that in the right 
hemisphere there was great deficiency in its substance. The 
convolutions affected were those supplied by the Sylvian artery, 
` viz. the inferior frontal, the éxternal portion of the orbital, the 
lower half of the two central cunvolutions, the inferior parietal 
lobule, the convolutions of the island of Reil, the angular gyrus, 
the inferior and middle temporo-sphenoidal, and part of the 
inferior occipito-temporal convolutions. These conyvlutions had 
completely disdppeared, and a depressed, ill-defined, loose mass 
of a yellow colour remained. The right optic thalamus, lenticular 
nucleus, both corpora quadrigemina, and the right half of the 
pons, and right pyramid, were reduced in size. Drawings are 
given of the anatomical appearances. 

The author points out that this case is one of embolism of the 
right middle central artery, ocourring seven years before death, 
and resulting in subsequent absorption of those parts of the 
brain which are supplied by it. The chief features of interest 
are, that although so large a portion of one cerebral hemisphere 
wes absent, the patient remained a useful member of society for 
seven years. Again, although at first there was total hemiplegia 
and hemianesthesia, the loss of motion alone was permanent: 
Owing to the great destruction of the basal ganglia, the caso is 
useless for purposes of cortical localisation. Still some important 
conclusions may be drawn. 1. Destruction of the angular gyrus 
and superior temporo-sphenoidal convolutions, on one side, does 
not involve permanent loss of sight and hearing on the other. 
2, Each hemisphere is specially connected with the sight of the 
apposite eye. 8. Sensation on each side of the body is not so 

_ indissolubly connected with certain definite areas of the opposite 
hemisphere as is the case with motion. 


Sharkey on Homonymous Hemianopia, probably due to a 
Cortical Lesion. Dz. Suasxey ( ae Soctety’s Transac+ 


x 
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tions, vol. iv.) relates the case of a woman, aged 51, who had 
suffered from paroxysmal seizures for two-and-a-half years. These ` 
consisted of a play of colours in the right eye, followed by 
convulsion of the right hand and arm, subsequent rigidity of 
the leg on the same side, and finally loss of consciousness. . After 
the original attack there was paresis of the right arm, and 
inability to see on the right side, without optic neuritis‘or other 
special nervous symptoms. Details of the case are given, and 
among others the fact, that the defect of vision did not reach as 
far as the vertical line drawn through the fixation point, but 
.ocoupied only the peripheral field of vision on the same side in 
both eyes. There was no post-mortem examination, but the 
conclusion drawn from all the circumstances of the case was” 
that the lesion existed in the left hemisphere, affecting the 
cortical centre of the arm and its ‘neighbourhood. Immediately 
posterior to these are the angular gyrus and occipital lobe, both ` 
which are supposed to contain the central elements of the sense of 
sight. Hence the same disease might easily involve both these 
motor and sensory areas. Both physiological experiment and 
pathological observation point decisively to the view, that each 
hemixphere is connected with both eyes, and that there is to somo 
extent a separation between the area in the cerebral cortex which 
receives the peripheral fibres of the corresponding halves of the 
retin, and the area which receives the centre fibres of the 
opposite retina. The course which link the fibres of the retina to 
the cerebral cortex have been best demonstrated by an appeal to 
pathological observations. It has been for some time known 
that diseases of the optio nerve caused complete blindness of 
_ the same eye, and that destruction of the optic tract caused 
homonymous hemianopia, in which the dividing line passes 
through the fixation point. The case under notice, however, shows 
that disease of some portion of the cerebral cortex produces 
homonymous hemianopia confined to the peripheral portions of 
the retinw, their central parts retaining clear vision. Hence the 
fibres of the optic tracts as they pass into the hemispheres must 
separate in some such way that those which come from the 
periphery of the retina enter the cortex at a point which is, at 
least to some extent, distinct from that which receives the central 
fibres. Pathological and experimental observations moreover prove, 
that each hemisphere has an essential and well-marked special 
connection with the opposite eye; and as separate areẹ in both 
hemispheres supply the peripheral fibres of each eye, this special 


ay 
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connection can only take place by means of the central fibres. Now 
lesions of the optio tracts prove, that the central fibres of each 
retina. are contained partly in the tract of the corresponding side, 
partly in that of the opposite side. Therefore those in the tract 
of the same side must oross beyond the corpora geniculata, in 
order to reach the cortex of the hemisphere opposite to the eye 





from which they come. The accompanying diagram, which isa 
modification. of Charcot’s, is given to graphically represent this 
reasoning. The case under consideration supports the view, that 
in homonymous hemianopia in which central vision is retained for 
some degree on all sides of the point of fixion, the cause is probably 
cortical. 

A. Hudmes Buynerr. 


Disseminated Sclerosis and Infectious Diseases. (P. Mari, 
Progr. Médical, Apr. 12, 1884, et seqg.)—M. Marie opens his paper 
with the following case. Two years after typhoid fever, certain 
nervous symptoms made their appearance; these were, slow and 
hesitating speech, not scanned. Tremors, nystagmus, homony- _ 
mous diplopia. Staggering gait. Some paresis of limbs. In- 
creased knee-jerk, no loss of sensation. He regards these nervous 
symptoms as indicating the pathological condition known as dis- 


188 ` ABSTRACTS OF BRITISH 


seminated sclerosis, and he considers that the typhoid fever is the 
cause of them. 

In support of this view, ie quotes a considerable number of 

- cases recorded by competent observers. Of these, 10 cases are 
given in which the nervous symptoms appear after typhoid fever ; 
4 after variola; 2 after erysipelas; 8 after pneumonia. He also 
gives cases ocourring after measles, scarlatina, hooping-cough, 
intermittent fever, diphtheria, cholera, syphilis. In all these 
cases the prominent symptoms were tremor, paresis of limbs, and, 
less often, troubles of speech and nystagmus. 

In only three cases (Ebstein, Jolly, Joffroy) was the diagnosis 
confirmed by autopsy. 

In five cases the symptoms abated, or completely disappeared. 

The author ends with some remarks on the pathology of dis- 
seminated sclerosis. He starts by postulating the vascular nature 
of the disease, and he remarks that arteritis bears a close relation 
to infectious diseases, and also tends.to be disseminated over the 
body in patches. Popoff has described an accumulation of lymph- 
cells in the perivascular lymphatics in typhoid fever. Ribbert 
believes that an irritant substance (microbe) can be carried by 
the circulation, and being arrested by the vascular wall, determines a 
perivascular inflammation, which is the cause of a patch of sclerosis. 

M. Marie arrives at the conclusion, that typhoid fever and other 
infectious diseases have a series of secondary and tertiary accidents, 

` comparable to those of syphilis. As one of these he regards dis- 
seminated sclerosis. He suggests that what are now called “ late 
complications” of the diseases, should be called more © pieperly “ late 
manifestations.” 

M. Marie’s paper is a very interesting one, but we must admit 
that, however much we may be inclined to agree with his conclu- 
sions, yet we cannot regard his premisses as partioularly strong: 
It is much to be regretted that more autopsies are not recorded. 
We should decidedly hesitate io diagnose disseminated solerosis 

‘from the meagre symptoms in some of the quoted cases. 

However we cannot but hail with interest any observations on 
the ætiology of so obscure a disease as disseminated sclerosis, and 
M. Marie’s remarks on the pathology of the disease are partiou- 
larly instruotive. H. H. Toora- 


Case of Recurrent Dropsy of the left middle Ear, compli- 
cated after eight years duration by acuteattackof Monocular 
Optic Neuritis on the same side, followed by General Tabetic 


a 


AND FOREIGN JOURNALS. 139 


Symptoms, By Onanizs H. Busxerr, M.D., and CHARLES À. 
Oxtver, M.D, (American Journal of Medical Sciences, Jan. 1884).—At 
8 years of age the patient had a polypus removed from the right ` 
ear; when seen at the age of 55 he was deaf with this ear, and'it 
appeared that the canal had become closed-by the growth and 
organisation of granulation tissue formed after the removal of the 
polypi. He applied, however, on account of recent deafness in the 
other (left) ear. The membrane was opaque and the malleus 
retracted. But from statements of the patient it was surmised 
that there was fluid in the tympanic cavity: paracentesis evacuated 
a little tea-coloured fluid, and gave much relief to the symptoms. 

Deafness, however, recurred, and the operation was repeated with 
relief to this symptom as many as 38 times in the course of the 
next two years. At last the fluid did not return, but ordinary 
hypertrophic catarrh of the middle ear set in. He had by this 
time developed dizziness, and staggered on turning round. This 
symptom, however, the authors regard as “ tabetic in origin ” rather 
than as referable to the ear-disease. 

About a year after the aural treatment was begun, he complained 


. of dimness of vision in the left eye. In this (the left eye) there 


haar 


was well-marked optic neuritis with swelling of the diso. Vision 
for light only. In the right eye the optic disc was dirty grey in 
colour, but there was no evidence in the authors’ opinion of past 
neuritis: there was uniform contraction of the colour fields, The 
optic neuritis of the left eye gradually disappeared; the disc 
finally assuming the dirty-grey colour seen in the right diso, and 
correspondingly the vision for form and colour reappeared, to 
disappear again as atrophy set in. In brief, simple atrophy was 
observed in the right optio nerve, optic neuritis with consecutive 
atrophy in the left. 

The remaining symptoms observed were, loss of smell in the 
left nostril; unsteadiness when walking, exaggeration of patellar 
tendon-reflexes, especially on the left side; which subsequently 
became diminished, though the left remained always in excess of 
the right. The pupils acted normally to light. There was slight 
paresis in the right facial district, probably to be connected with 
the old ear-disease on that side. 

The condition of the ears the authors suppose to be purely local. 
The uniocular neuritis and the loss of smell] they ascribe either to 
a cerebral tumour of uncertain position or preferably to a chronico 
pachymeningitis at the base of the left side of the brain; the 


remaining symptoms to sclerosis of the posterior columns. (But 


140 ABSTRACTS OF BRITISH 


seeing that the tendon-reflexes were exaggerated, the pupils acted 
normally to light, and that there were no pains, the diagnosis of 
posterior sclerosis seems rather uncertain.) ; 


, 


On the neglect of Ear-symptoms in the Diagnosis of 
Diseases of the Nervous System. By G. L. Warrow, M.D. 
(Journal of Nervous and Mental Disease, October 1888).—The author 
draws attention to the fact, that while the relations of the eye and 
its functions to nervous disease have been minutely studied, and 
the condition of this sensory organ is reported in all carefal 
accounts of cerebral disease, yet the ear and the sense of hearing 
have been for the most part neglected. 

Hysterical deafness, with loss of hearing power for high tones, 
analogous to hysterical blindness with contraction of the visual 
field and colour-blindness, is, he thinks, an example that 
ophthalmic facts, important from a neurological point of: view, 
may be paralleled by aural facts. But, as a matter of fact, in the 
reports of nervous cases the hearing power is usually either not 
inquired into at all, or else any existing deafness is at once set 
down to the nervous disease without investigation of the peripheral 
organs of hearing. Thus, the seeming rarity of deafness in 
disease of the pons and cerebellum is probably due to the fact 
that the hearing is not systematically examined in such cases. 
Actual examination is necessary, for the patient may be .quite 
ignorant thet he is deaf, and deafness of one ear may evade tho 
physician’s notice if not looked for. But even where deafness | 
is reported, there is often either no examination of the ears made, 
or a most superficial one. Thus, cases of locomotor ataxy with 
deafness are frequently related ; the inference being that the deaf- 
ness is due to the nervous disease; whereas, according to the 
author's experience, it is much more often peripheral than central. 
The same with the so-called Méniére’s disease, whioh is more often 
than not due to disease of the middle ear. 


Examination of the Spinal Cord in a Case of Polio-Myelitis 
of the Adult of two months standing. By Jasxs J. Porman, 
M.D. (Journal of Nervous and Mental Disease, January 1883).—A 
single woman, æt. 22, had caught cold while menstruating, three 
weeks before admission; the flow was checked, and pain in the i 
head, neck, back, and limbs set in, with vomiting. In three days 
there appeared paralysis of the limbs, with numbness, and 
-inability to hold her urine. 
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When first examined, the temperature was 99°8°; there was 
tenderness along the spine, pain on movement, atrophy of the 
muscles of the limbs, specially marked in the right arm and 
intrinsic musoles of the right hand ; some contracture of the right 
arm and hand. There was some improvement for a month; then 
a rise of temperature, up to 102°. After another month there 
came a similar rise of temperature, accompanied by vomiting and 
diarrhoea, which proved fatal. , 

The post-mortem appearances (naked eye and microscopic) are 
thns summarised by the author. Extensive ulcerations in the 
large intestine; subpleural hemorrhages. Throughout the whole ' 
length of the spinal cord anterior and posterior poliomyelitis 
[each anterior and posterior cornu was threaded in its whole 
length by a column of inflamed tissue]; but the right anterior 
cornu had suffered most severely ; here, in many sections, there 
were no healthy ganglion cells to be seen; also atrophy of the 
axiterior nerve-roots and to a less extent of the posterior; subacute 
inflammation of the antero-lateral white columns; a moderate 
amount of lepto-meningitis ; thickening of the vessels everywhere 
even in the posterior columns, and diffuse eer moderate 
increase of the connective tissue. , 

The author suggests that diffuse myelitis would be. the fittest 
name to apply to the case. 


The Pathological Anatomy of the Cerebro-Spinal Axis of a 
Case of Chronic Myelitis ofnineteen years standing. By Dr. 
H. D. Scumipr (Journal of Nereous and Mental Disease, July 1883),— 
The case originated in a gunshot-wound of the neck. At the time 
of the post-mortem there was no trace left of fracture of the 
vertebræ, or of direct injury to the cord in this situation. Oom- 
plete paralysis of all four extremities succeeded the injury 
immediately. - - The paralysis of the legs disappeared, leaving the 
arms paralysed, and at first hyperesthetic, subsequently anæsthetio. 
The arms became contractured in a year. Sixteen years after the 
injury the patient could walk, but there was contracture of the 
left foot, and commencing pains and hyperesthesia of the lower 
limbs. After 18 years, muscular atrophy had begun in the hands 
and arms. He finally became unable to walk, lost control over his 
evacuations, and died in a state of coma and complete paralysis. 

The macroscopic appearance of the brain was normal. The 
cord in the cervical region was flattened and softened, there was 
here a tabular cavity apparently cansed by the softening. 


‘ 
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Further, a yellowish-grey discoloration was observed in the 
_ posterior columns, in the left postero-lateral column and in the 
periphery of the white substance, and in spots scattered through 
the rest of the white substance. It diminished from above down- 
wards, and does not appear to have been strictly systematised ; 
it was generally diffused through the pons and medulla, Micro- 
scopically, the following points were made out. (a) There was 
degeneration of almost all the vessels of the cord—the arteries of 
the pia mater (which were least affected) showed thickening of 
the adventitia and‘indistinctness of the muscular coat, while the 
walls of the smaller vessels within the cord and medulla were pale, 
granular and indistinct. (8) Round the vessels, both upon the ~ 
large and small septa of the cord, was a fibrinons exudate, pale 
and granular, but staining deeply with carmine. (y) There was 
atrophy of nerve fibres very variable in degree, apparently 
caused by pressure from the exuded material. (6) Numerous 
rounded bodies were observed, both in the grey and white matter, | 
specially in the medulla and pons. These could not be proved 
chemically to consist either of fat or of amyloid substance. The 
author considers them to have been ganglion cells of the grey 
” matter and nerve-nuclei of the white substance in various degrees 

of degeneration. 


Two Cases of compression of the Spinal Cord by Sarcoma- 
tous growths from the Soft Membranes. By G. Loxe Fox, 
M.D., F.R.C.P. (Bristol Medico-Ohirurgical Journal, July, 1883).-— 
Case 1.—A woman et. 35, strained herself while lifting a window, 
and a month after began to feel pain in the right arm and 
weakness in theright hand. Some months later, after getting wet,. 
loss of power in both legs and arms was noticed. When seen 
nine or ten months after the original strain, there was almost 
complete motor paralysis of both arms, sensation being also 
impaired, though not absent; and complete motor paralysis, with- 
dulness of sensation, in the legs. There had been incontinence of 
urine and constipation. Pupils regular. Tendon-reactions ex- 
aggerated. No distinct muscular atrophy. Some tenderness over 
6th cervical vertebra. (a seton had been worn there).. Death in 
five months more, from bronchitis and paralysis of the iuter-- 
costals. 

Post-mortem, a hard rather vascular tumour (having the micro- 
scopic characters of.a spindle-celled sarcoma), measuring 14.x ¥ in. 
was found growing from the arachnoid on the anterior gurface of 
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the cord in the cervical region. It had there destroyed by pressure 
all the cord except the posterior columns. The cord was almost 
deliquescent at the level of the tumour, and softened down to the 
lumbar region. 
| Case 2.—Shooting-pains in the arms, especially at night, for 
three months, the right arm being worst: then loss of power of 
extension, first in the right fingers, and next in the left. For fivo 
weeks, numbness and pricking in the toes, first of the right foot, 
and then of the left; gradually this extended upwards to the 
waist. Priapism and difficulty in micturition. When examined, 
there was ansesthesia up to the third rib, and paralysis of the lower 
limbs. Plantar reflexes normal. The fingers were at-first the 
` only parts of the upper limbs that were paralysed, but gradually 
‘nearly the whole arms became involved. Thoracic respiratory 
movements began to fail before death. ` 
Post-mortem.—Well-defined tumour (spindle-celled sarcoma), 
measuring 1} inch x # inch; on the left posterior aspect of cord 
in cervical region. Much softening of the cord in its neighbour- 
hood. Along the whole length of the cord below was a belt of 
yellowiah-grey substance ł inch thick, enveloping the cord on all 
sides equally. 


Seguin on the American method of giving Potassium 
Todide in very large doses. (Arch. of Medicine, 1884, p. 114.)— 
The author alludes more particularly to the later nervous lesions 
of syphilis. In many cases he admits that ordinary doses (viz. 
up to 8 grammes, or 120 grains daily) are sufficient. But it often 
happens that 10 or 15 grammes a day have to be administered, and 
this dose increased week by week, before results can be obtained. 
For instance, in syphilitic headache Seguin prescribes two doses 
of 4 grammes (60 grains) each on the first day, and increases this 
quantity by one dose every day until 82 grammes (1 ounce) are 
taken in the twenty-four hours. Very large quantities must be 
taken in syphilitic coma, especially when convulsions or choked-diso 
are present. It is obvious that-in specific hemiplegia, and the 
like, the iodide cannot be expected to remove the symptoms 
depending upon actual destruction of nervous tissue. The salt 
should always be given on an empty stomach, largely diluted with 
some alkaline water. 


On the efficacy of Iodide of Potassium in non-Syphilitic 
Organic Diseases of the Nervous System. By Dr. E. O. 
Srouin.—The author gives three classes of cases. 


144 ABSTRACTS OF BRITISH AND FOREIGN JOURNALS. 


I. In which symptoms were temporarily relieved, and in‘which, 
post-mortem, the lesion was proved to be non-syphilitio. 

Case 1.—Right-sided hemiparesis with inco-ordination, palsy of 
left external rectus; headache, vomiting, optic neuritis. Improve- 
ment, under iodide of potassium (10 to 40 drops of a saturated 
solution three times daily for two months). Death about five 
years afterwards: sarcoma of left crus cerebri. 

Case 2.—Headache, vomiting, staggering gait; exophthalmos, 
double optic neuritis; a soft pulsating tumour in region of lamb- 
doid suture. Iodide from 90 to 150 grains per diem; some 
relief to symptoms, Death within a few months: fibro-sarcoma of 
cerebellum, with dropsy of the ventricles. 

Case 8.—Fall on back of head; subsequently attacks of vomit- ` 
ing with headache: paralysis, especially of the left side, optic 
atrophy. Four years later, right hemiparesis, absence of tendon- 
reflex at knees, epileptiform attacks with occipital pain. Iodide 
(10 to 40 drops of a saturated solution), taken three times daily, 
cut short the fits. Death next year. Sarcoma of right hemisphere 
of cerebellum ; meningitis of convexity of cerebrum. 

IT. Cases without post-mortem ; symptoms cured or relieved by 
iodide, no evidence of syphilis. 

Case 1.—Numbness of left side, mental affection. Numbness 
disappeared while taking iodide; patient lapsed into dementia 
paralytica. 

Oase 2.—Paralysis of third nerves; paresis and ataxia of limbs. 
Two attacks were relieved by iodide of potassium, 80 to 120 
drops of the saturated solution three times daily. A third attack 
appears to have resisted all treatment. 

Case 3.—Right-sided convulsions affecting the face principally ; 
aphasia. Recovery while ang iodide of potassium, at first 
combined with the bromide. 

III. Cases of double optic neuritis in children, probably due to 
basal meningitis; apparent good results from large doses of the 
iodide. Three cases are given; headache, vomiting, and internal 
squint were observed in addition to the optio neuritis, 

The author gives the iodide largely diluted with water, Vichy 


water, or solution of bicarbonate of soda. 
J. A. Ormznop, M.D. 


BRAIN. 


JULY, 1886. 


= Original Articles. 
ON THE CORPUS CALLOSUM IN THE EMBRYO. 
BY D. J. HAMILTON, M.B., F.R.8.E., 
Professor of Pathological Anatomy, University of Aberdeen, 


In a paper which I communicated to the Royal Society on 
February 23, 1884, I detailed certain facts and figured certain 
appearances in the adult brain which led me to believe 
that the Corpus Callosum is not an interhemispherical 
commissure, as is generally supposed, but in reality the 
decussation of a great part of those fibres derived from the 
cortex which do not decussate at some point further down. 
The facts were mainly these, that when the brain is prepared 
in the method I employ (see ‘ Bram,’ July 1883) the fibres of 
the corpus callosum, instead of stretching across from side to 
side between the hemispheres, are found to come from the 
cortex of one side to pass over to the opposite side, and having 
gained this, to turn down into the inner and outer capsules. 
I endeavoured to show that the bulk of the fibres which enter 
the inner capsule, both in its anterior and posterior segments, 
is composed of such crossed callosal bundles, while the motor 
and other fibrés which come chiefly from the cortex of the 
same side, which do not pass over in the corpus callosum, and 
_ Which decussate further down, constitute but a small part of 
the entire inner capsule. 
` The outer capsule, I demonstrated, is composed of two jive 
—~an external and an internal. The external derives its fibres 
VOL. VIN.” L 
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from the operculum and edge of the Sylvian fossa behind this, 
while the inner is made up mainly, if not entirely, of crossed 
callosal fibres, which have come from the opposite side, and 
turned downwards. 

As regards the destination of these crossed callosal fibres 
which have thus passed downwards into the two capsules, I 
pointed out that they chiefly terminate in the thalamus 
opticus. A few of them end in the caudate nucleus, 
while a considerable number, in all probability, find their 
way further downwards to end in the pons Varolii or other 
masses of grey matter below the basal ganglia. The majority, 
if not all the motor fibres do not pass through the corpus 
callosum; they belong to a different system, and, partly, 
at least, are continued dawn through the pyramids to the 
spinal cord as usually described. 

There are therefore two main sets of -fibres entering the 
inner capsule from the cerebral cortex ; the one set comes from 
the opposite hemisphere, decussates in the corpus callosum, 
and subsequently enters the capsule: the other set, much the 
smaller of the two, passes into it from the cortex of the same 
side, and decussates somewhere lower down, chiefly in the 
medulla oblongata. 

The facts supporting these views were mainly derived from 
the analysis of the nerve tracts in the adult human brain, and 
since then I have confirmed them, over and over again, in 
numerous observations. I find, moreover, the same appearances 
in all animals which I have examined, in which an undoubted 
corpus callosum is present. So far as I have gone, these 
comprise the ape, monkey, horse, sheep, dog, cat, and pig. 

For the purpose of confirming or refuting the foregoing 
views, several methods of inquiry naturally suggest themselves, 
and among those which I have employed, and am at present 
' employing, are the study of the corpus callosum in the embryo, 
the examination of it in destructive lesions in the human 
cortex, and experimental research in the lower animals. It is 
with the first of these—the corpus callosum in the embryo—\, 
that the present communication is chiefly concerned. The 
brains which I have employed in this present research, so far 
ag it has gone, have been derived from the embryog of various. 
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animals, and from the human fotus, The latter, as ia well 
known, has yielded in the hands of Flechsig the most brilliant 
results; and although my observations in some respects lie ix 
a different path from those of that observer, yet I have 
also found that the human fostal brain is excellently well: 
suited for such investigations. The great difficulty, however, 
lies in getting the materials sufficiently fresh, for it will be 
found by those working at the subject, that unless perfectly 
fresh, the embryonic brain-substance loses that consistence 
which is necessary to hold its parts together. The embryos of 
mammals are also of course extremely useful in such an in- 
` vestigation, and as the majority of those slaughtered for food 
purposes can be obtained in various stages of fetal life, I have 
employed these largely in conducting the present inquiry. I 
have examined the fotal human brain at almost all ages, 
but that age which I would specially recommend as being most 
suited to demonstrate the connections of the corpus callosum, is 
From the end of the third to the fourth month. It is difficult to 
say, of course, in the human subject what the exact age of 
a fætus may be, and hence Flechsig has fallen back upon 
length as a surer basis to reckon by. Ftuses, however, 
differ so much in length at the same period of intra-uterine 
existence, that even this is to a certain extent misleading, and 
hence perhaps the various discrepancies in Flechsig’s account 
of the period of medullation of the various nerve-fibre tracts. 
The chief advantage of studying the corpus callosum in the 
embryo, I have found, lies in the fact, that its fibres are 
developed long before those which enter the inner capsule 
directly from the cortex of the same side. Hence those fibres 
which are callosal can be clearly traced in the embryo, apart 
from others with which they become associated and inter- 
mifigled in the adult. It is, however, only at a certain period, 
the above mentioned, that this can be satisfactorily accom- 
plished. Previous to this, the fibres are too rudimentary to 
afford good results, and, afterwards, the direct cortical tracts 
rand the “association system” of fibres become so highly 
developed that the callosal bundles are lost, or are indistinctly 
demarcated from them. In the adult brain I know of no 
appearance, in the nerve centres so fallacious as that of the 
L 2 
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course of the callosal fibres after they have crossed. Looking 
at a perpendicular section of a fresh brain, or one hardened in 
spirit, it is absolutely impossible to say definitely where they 
go to; and hence the idea has gained almost universal 
credence, that they pass from the cortex of one side to that of 
the other, simply because the corpus callosum lies between 
the two hemispheres, This has never been absolutely demon- 
strated by any known method of inquiry. It is an absurdity 
to say that a single fibre can be traced in its continuity from 
aide to side, seeing that the callosal fibres do not all lie in the 
same plane. Physiologically, there is literally no evidence 
to show that this mass of white matter is a means of uniting 
the functions of equivalent areas in the two cerebral hemi- 
spheres; and it is as yet unproved, even if it were a com- 
missure, that unity of function would thereby result from 
duality of structure. In fact, the whole commissural theory of 
the corpus callosum has arisen simply from its lying between 
.the two hemispheres, and from its fibres, in their middle 
course, seeming to run transversely, or nearly so, when roughly 
examined. 

It is only when the brain is specially prepared for the 
purpose that the true destination of its fibres after crossing 
the middle line can be discovered. By this means there is 
brought out an appearance in Man and the lower animals 
which I have never seen figured in any work on the subject, 
and which careful observers, such as F'lechsig, have either not 
observed or have ignored. 

Were it true that the fibres are commissural, how is it that 
destructive lesions in one cortex do not affect the other? I 
. have in my possession at present the brain of a woman in 
whom the first and second frontal convolutions have been 
completely destroyed, so far as the symptoms and morbid 
appearances indicate, from the time of birth, and yet the 
corresponding convolutions on the opposite side are quite 
intact. How is this to be accounted for on the commissural 
theory? I cannot conceive, if the one side is so intimately - 
bound up with the other, that some mutual influence should 
not be exerted in a case such as this, where the deficiency 
has been caused at so early a period of life. Gudden’s and 
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Monakow’s experiments have shown that when certain regions 
of the cortex are excised in newly-born animals, the parts with 
which they are in connection are under-developed when the 
animal is fully grown. Why is it then that in the case of 
this large so-called commissure, if such it be, the same does 
not hold good? There seems to be a discrepancy here, which, 
until explained, should retard us from accepting as proven 
the usually recognised opinion of the connections and functions 
of the corpus callosum. 

However great the difficulty may be of following the course 
of the callosal fibres in the adult, this in great part disappears 
when the embryonic brain is the subject of observation at the 
age I have before mentioned. Flechsig (‘ Die Leitungsbahnen 
im Gehirn und Riickenmark,’ 1876), evidently taking it for 
granted that the corpus callosum is a commissure uniting 
different zones or areas of the cerebral cortex, has failed to 
notice the very remarkable appearance presented by it in from 
the third to the fourth month of pregnancy. He dismisses its 
consideration in a few words (p. 49), and says, “he will not 
find occasion to return to this part of the brain in the present 
memoir.” In his succeeding publications I cannot find any- 
thing bearing on the appearances I have seen, and therefore 
must conclude that he has not noticed them. From this 
oversight I fear that his scheme of the brain, as set forth 
in his ‘Plan des menschlichen Gehirns? (Leipzig, 18838), 
requires to be reconsidered. One of the chief drawbacks 
of his now long-famous work on the subject of the con- 
ducting paths is that he gives in his illustrations so 
few drawings of the brain when cut perpendicularly. [ 
can find only one (Pl. IL. Fig. 5), and in this, unfortunately, ` 
the corpus callosum seems to have been torn. The 
course of the callosal fibres after they have crossed is not 
depicted in it, chiefly, I should think, because the brain had 
not been specially prepared with this-object in view, but also 
because the child from whom it had been taken was too far 
7 advanced in development (524 cm. long, and had lived for 24 

days). It isin a much younger fœtus that the callosal fibres 

are to be found in their isolated state, and the reason for this 
is, as before referred to, that they are laid down long before 


if 
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those of the peduncular tract coming down’ from the fissure 
of Rolando. Thus if the brain of a fresh human fotus about 
the fourth month of pregnancy be prepared ‘by the method I 
employ, the corpus callosum after passing into the hemi- 
spheres can be traced with perfect accuracy throughont its 
entire course to its ultimate destination. Its rudimentary 
fibres are all deposited before the radiation of the peduncular 
- tracts is visible, and hence it follows that if the proper age 
be selected, we possess in such a brain a means of studying 
the course and connections of the callosal fibres in their 
isolated state, and uncomplicated or obscured by the many 
other tracts that afterwards appear. The action of certain 
staining reagents is a great help in following out the lipe 
Er by them. 


> 


Tue Corpus CALLOSUM IN A HUMAN EMBRYO ABOUT 
Four MONTES OLD. 


The embryo from which the following account is takèn was 
said to be about the fourth month of intra-uterine existence. 
It looked as if this were true, and the state of the primary 
fissures in the cerebrum tended to confirm the opinion. It was 
received in good“condition, and the brain after being hardened, 
or rather toughened, for four weeks in Maller’s fluid and soaked 
in my freezing fluid, cut to perfection. I may mention that I 
have confirmed all the facts I am about to describe in many 
other embryos both of man and the lower animals. 

The principle upon which Flechsig’s work was based is that 
the various cerebro-spinal, nerve tracts become medullated at 
different periods, the whiteness ‘of the tracts which are 
medullated serving to distinguish them from those which-are 
not. In former times “secondary degeneration,’ or the 
Wallerian method, was that chiefly relied upon; but as there 
are evidently some tracts that do not readily degenerate 


secondarily, a greater degree of certainty can be reached. 
when the two methods are combined. The tracts in the’ 


f 


spinal cord have thus been definitely laid down, and in the . 


medulla oblongata the course of most of the nerve bundles 
is known. When we come to the brain, however much still 


ri 
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vemains to be done, the centrum ovale being as yet practically 
a terra incognita. 

The brain of a human foetus about this period is compara- 
tively smooth on the surface. There are indications of the 
presénce of the great fissures, but, as yet, the convolutions, with 
the exception of the island of Reil, have not appeared. Thus 
there is a large wide gap representing the Sylvian fossa, with: 
the island lying exposed in it, still uncovered by the oper- 
culum. There are also indications of the first and second 
frontal sulci, but the fissure of Rolando is either absent or 
forms the slightest depression. On cutting into the brain, it is 
evident that the corpus callosum has advanced much beyond 
other parts in development. Relatively to the volume of the 
brain it actually appears larger than in the adult, and not 
only so, but the whole callosal tract can be seen passing, as I 
hold it does, round the ventricles down to the inner and outer 
capsules. This is rendered particularly evident when the 
brain is frozen by my method, and polished on the surface in 
the microtome with the section knife. The callosal tract can 
then be, distinctly enough, followed from the middle line to 
its termination. 

The whole relationship of the parts, however, is rendered 
much more evident when a thin section is éut and stained 
either in solution of perosmic acid, of acid-fuchsin, or of some 
nuclear staining reagent such as methyl-aniline, carmine, or 
logwood. I shall describe the appearances presented by each of 
these first, and then draw certain conclusions from them. 

The Perosmtc-acid Preparation.—I always stain the tissue 
after it has been hardened—a more delicate method than 
that of staining the fresh tissue. I simply lay the section 
in.a very weak ‘solution (1 to 800) for a night, and subse- 
quently mount it in Farrant’s medium. The preparation 80 
obtained serves both as a naked-eye and as a microscopic 
object, but it is most instructive as the former. 

The first glance of snch @ preparation shows that the fibres 
of the corpus callosum after crossing do not radtate into the 


_ cerebral medulla to reach the cortex of the opposite side. 


On the contrary, those issuing at the side remain as a 
compact ribbon-like band, which twists upwards, outwards, and: 
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downwards, round the ventricular cavity, and ends by entering, 
or rather forming, the inner and outer capsules by splitting 
over the lenticular nucleus. It arches much higher up in 
the embryo than in the adult, because the ventricle at this age 
is still large, and projects higher up at the sides than when 
the brain is fully formed. The ventricular cavity has some- 
- what of a Y shape, the two upper limbs corresponding to the 
lateral ventricles, while the lower may be taken to represent 
the relationship of the third. It is round the upper limbs of 
the Y that the callosal tract turns. 

The action of the perosmic acid is to give an olive- 
green or light-brown tint to the whole section, but it stains the 
callosal tract of a dark brown, so that it becomes almost 
diagrammatically mapped out from all the surrounding parts. 
The cause of this is that the callosal fibres are advanced tn 
development, at this period of utero-gestation, far beyond any 
other nerve tract in the brain. For while the greater part of the 
cerebral medulla at this time is composed simply of gelatinous 
tissue with embryonic cells lying in it, the callosal tract, from 
beginning to end, contains dense bundles of rudimentary nerve 
fibres. j 

When a small portion of the callosal tract, in a fœtus of this 
age, is teased out and examined with a magnifying power of 
450 D., the fibres of the corpus callosum have the following 
appearance :—They are extremely fine, and are arranged in 
dense bundles. In each bundle there are to be seen usually, 
from five or six, up to ten or twenty individual fibres. The 
- faintest line indicates the radimentary axis-cylinder, while 
round about this is a covering of finely granular material. 
Sometimes it happens that the axis-cylinder becomes divested 
of this granular sheath, and when so, its extreme delicacy 
becomes apparent. The granular matter is usually so abun- 
dant and so dense, that it in great part conceals the axis- 
cylinder. l ; 

Glacial acetic acid, however, has the effect of rendering it 
more apparent, but it is best seen when accidentally the 
granular coating has been removed by pressure. So far as I 
have observed, absolute alcohol and ether do not dissolve this 
granular sheath, but glacial acetic acid or potash both render 


men 
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it much clearer even in a preparation which has been hardened. 
It is, therefore, in all probability not fatty as yet, and the 
“ latter reaction would seem to indicate its albuminous nature. 
At this stage of development I could not find any medullated 
fibres, and, therefore, the darkening of the tract could not be 
due to a fat-containing medullary sheath. The corpus callosum 
of an adult, when treated with perosmic acid in the same way, 
‘becomes perfectly black within 24 to 36 hours, and this is due 
to the large proportion of medullated fibres contained in it. 
The deepest stain I was able to produce in this embryo, 
however, was a deep brown. 

The outer and inner capsules have already been referred to 
as being present, and it has just been stated that the callosal 
tract, after winding round the ventricle, forms them by ` 
splitting over the head of the lenticular nucleus. They 
present most of the characteristics of these structures in adult 
life. Thus the fibres of the inner are aggregated into bundles, 
which, on account of their oblique antero-posterior direction, 
are usually cut across in a perpendicular transverse section. 
Between the bundles of nerve fibres are septa of grey matter, 
continuous with the caudate nucleus on the one hand, and 
the lenticular nucleus on the other. Both capsules give a 
dark brown reaction with perosinie acid, the inner more than 
the outer. There is no other part of the brain which darkens 
in this way, and hence my theory of the continuity of the 
capsular and callosal fibres gains support from this. 

Not only do certain localities along the course of the tract 
stain deeper than others, but in the part of it-which sweeps 
round the ventricle the perosmic acid shows, by its differential 
staining, that the tract consists of three layers or strata. The 
middle of these stains darkest, and hence I am led to suppose 
that it is the most highly developed. It can be traced 
from the middle line round to the inner capsule quite con- 
tinuously. For the purpose of explanation, I shall call that 
part of the corpus callosum which is brought into view by 
/ separating the hemispheres, the tectortal part; and it can be 


1 The degree of staining depends upon the strength of the perosmio-acid 
solution. If a half-per-cent solution be employed, the callosal tract and the 
two capsules become of a dark sepia brown and very opaque. A much more 
delicate reastion is obtaincd when the perosmio acid is more diluted. - 
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readily noticed that the middle stratum forms the greater 
part of this. The other two strata become very attenuated as 
they approach the tectorial part, and finally cease to exist ` 
before the middle line is reached. The two parts of the 
preparation which are deepest stained with the perosmic acid 
are the middle stratum of the callosal tract in the tectorial 
part, and the inner capsule. The outer capsule is not so 
deeply tinted, nor is the part of the callosal tract which turns 
round the apex of the arch of the ventricular cavity. The 
staining is deeper, as before mentioned, in the middle stratum 
than in the other two, and on this account it can be readily 
traced from the tectorial-part round the ventricle into the 
inner capsule. Few if any of its fibres seem to enter the outer 
capsule, which, as we shall afterwards see, appears to be more 
a continuation of the upper stratum. 

The fibres, therefore, as they issue from the side of the 
corpus callosum, turn downwards, and form at this early 
period evidently the greater part, if not the whole, of the two 
capsules, They have been gathered in from the cortex of the 
opposite side, have passed through the fectortal part of the 
callosal tract, and have subsequently turned downwards. As 
regards the exact regions from which they arise, it is some- 
what difficult to give precise details, so far as the embryonic 
brain at this period is concerned. The area being large, they 
are consequently less compactly aggregated than they are when 
they enter the dectorial part, or subsequently in their course 
downwards. At the same time they do notseem to be quite so 
highly developed as the fibres in these parts of the tract. They 
do not stain so deeply with perosmic acid, and when examined 
microscopically, they appear to be very rudimentary. A radi- 
ating arrangement is, however, distinctly apparent in the fibres 
coming from the cortex, most evident towards the vertex. In 
the adult brain a great mass of the callosal fibres comes from 
the vertex, specially from the margin of the longitudinal 
fissure. They sweep inwards with their concave side to the 
middle line, and it is also from this neighbourhood that the ` 
most of the callosal fibres in the embryo at this period seem to 
be derived. 

The Acid-fuchsin Preparation.—The action of this substance 
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‘upon nerve tissues, especially those of the brain and spinal 
cord, is now widely known. I am inclined to believe, that we 
possess in it one of the most useful of all staining reagents for 
the purpose of tracing the course of certain nerve bundles, 
Its action was originally described by Weigert (‘ Centralblatt 
f.d. med. Wissenschaft,’ 1882), and since then many workers on 
the normal and morbid nerve centres have been able to con- 
firm and add to what he said of it. It differs from all other 
staining reagents in the fact, that apparently in the presence 
of a chrome-potash salt, or at any rate when the tissue has been 
hardened in such, it stains the nerve fibres, and leaves the grey 
matter with its cells uncoloured. I was naturally led to 
employ it for this brain with the view of staining the callosal 
tract. The particular dye is known as Acid-fuchsin “8” 
No. 130 of the Baden Aniline manufactory, and the sample 
I have of it I procured from Dr. Gribler, of Leipzig. 

It was questionable whether, with the rudimentary fibres 
of the corpus callosum, the same reaction would be given as 
with those which were fully developed. I found, however, that 
the callosal tract in the embryomic brain stains, if not so 
differentially as in the adult, yet so much more deeply than 
other portions of the cerebral medulla, that it forms to the 
naked eye a pink-coloured band, as clearly drawn out as if it 
had been done with a camel-hair pencil. The whole tract 
and the two capsules give this reaction, so that the continuity 
of the one with the other is rendered extremely evident. 
Microscopically it is seen to be due to the coloration of the 
rudimentary fibres, not to that of the nuclei which are abun- 
dantly interspersed between them. 

As, however, methyl-aniline gives, if anything, a still more 
differential picture when the preparation is examined micro- 
scopically, I shall describe the minute appearances as seen in 
one stained by this latter substance. 

The Methyl-aniline Preparation.—Flechsig has pointed out, 
that when a tract begins to become medullated, the nucleated 
cells within it increase greatly in number, and if such a tract 
be treated with a nuclear staining reagent, the coloration forms 
a trustworthy guide to its position, both as a naked-eye object 
and micsoscopically. The same nucleated cells are seen in 
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abundance in the callosal tract at this age, and when stained 
they form an important indication of the course of its fibres. 
Several nuclear staining materials bring out like appearances. 
The one Ihave found best is methyl-aniline. Logwood does 
very well, but the former is more delicate and differential, 
and various degrees of staining can be obtained with it better 
than with logwood. I overstain the preparation, and wash 
out to the proper degree with dilute acetic acid and alcohol. 
The preparation is mounted in Farrant’s solution, as previously. 

The callosal tract is again seen to consist of three layers ; 
but there is this difference in regard to their staining, 
that the uppermost has stained deepest, the lowest least 
so, and the middle presents a medium amount of coloration. 
The lowest layer appears to be purely cellular, the cells are all 
rounded, and they possess large nuclei which stain vividly with 
the methyl-aniline, more intensely even than those of the 
cortex. It measures from a quarter to a half a millimetre in 
thickness. Its course is to be traced from the tectorial part 
entirely round the ventricle, and continuously downwards 
to the rudimentary caudate nucleus. It is a remarkable 
fact, that the nearer the caudate nucleus is approached, the 
more intense the staining becomes, until in the caudate 
nucleus itself a distinct reaction is produced by this dye, the 
colour of the cells contained in it being a bright blue. Near 
the septam lucidum the coloration is much less intense, and 
the layer becomes so much attenuated that it is gradually lost 
before reaching the middle line. The same intense affinity 
for staining media characteristic of the cells contained in this 
layer is seen when logwood is employed, but to a minor 
extent, methyl-aniline, as just mentioned, giving a blue re- 
action with its cells. I could not distinguish any fibres within 
it even of a rudimentary character, nor could I find at any 
part fibres approaching it as if about to become incorporated 
with it. Its cells seemed to pass continuously into those of 
the still rudimentary caudate nucleus. What this layer 
represents I cannot definitely say. In the adult brain, there 
are always seen in this part of the corpus callosum a few 
bundles of fibres, turning sharply downwards and inwards to 
the caudate nucleus. Some of them enter it, and b think it 
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_ quite possible that, later on, this layer becomes converted into 
these fibres, and so still retains its primary connection with 
the caudate nucleus. I shall not commit myself, however, 
to this view, until further inquiring into the matter. 

. The caudate nucleus at this period is entirely cellular. 
Fibres cannot be seen entering it from the inner capsule, and 
the cells are so closely packed, that when stained as described 
it looks like a uniform intensely blue mass. Lying outside of 
it, between it and the inner capsule, is a little acutely oval- 
shaped cellular piece of tissue, much less intensely stained, but 
composed of the same kind of- cells. It is present in all the 

sections from this neighbourhood; and were it not for the 
sharp differentiation brought out by the staining, Ishould have 
included it simply as part of the caudate nucleus. It sends 

_ processes between the bundles of fibres of the inner capsule, 
and is very vascular. It stains exactly in the same manner as 
the lenticular nucleus, and the processes or septa which run 
in between the inner capsule bundles unite it directly with _ 
this nucleus. 

Passing now to the middle stratum of the callosal tract, 
it is seen to be composed in the tectorial part of dense masses 
of fine fibres, with only a few nucleated cells between them. 
It measures from one to one and a half millimetres in thickness. 
Tracing it along the callosal tract, the same characteristics 
distinguish it until it reaches the vault of the ventricular 
cavity. Here, just as the tract begins to turn round, brightly 
stained nuclei become visible in it, and they continue until 
the callosal tract divides into the outer and inner capsules. 
In these the nucleation almost entirely ceases. The nuclei are 

_surrounded by a little very delicate protoplasm which does 
not stain, and the whole cell, as a rule, is not larger than 
a leucocyte. They are distributed in rows between the nerve 
fibres, so that in a preparation such as this in which they 
are brightly stained, they indicate in a very demonstrative 
manner the course followed by the bundles of delicate nerve 
fibres. When more highly magnified (350 D.), they are 
found to exactly correspond to the inclination of the several: 
nerve bundles. 

Tracing, this middle and largest stratum of the callosal tract 
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downwards after turning round the ventricles, it is evident 
what becomes of it. It splits into the outer and inner capsules 
over the head of the lenticular nucleus. Not only does it 
split into these, but at this period of development the entire 
inner capsule and a great part of the outer are formed by it. 
After the most carefal search I cannot find any other system of 
fibres going into the capsules—and yet they are perfectly 
distinct, and appear quite as advanced in development as any 
part of the callosal tract. 

This, I hold, entirely coincides with the view announced by 
me in my communication to the Royal Society. I there 
stated, that I believed the anterior limb of the inner capsule to 
be composed almost entirely of crossed callosal fibres. Certainly 
some bundles enter it from the first frontal convolution of the 
game side, and probably other tracts may be derived directly 
from the tip of the frontal lobe, such as Meynert’s anterior 
peduncle of the thalamus. This, I grant, may be true, but 
what I still uphold as entirely borne out by the examination 
of the embryonic brain, is that the main bulk of the fibres 
of the anterior limb of the inner capsule is callosal. 

The most superficial of the three layers of the callosal tract 
is also, in the brain I am describing, the most highly nu- 
cleated. It is seen to arise in a very attenuated row of 
cells, which appears to be continuous with a delicate cellular 
layer lying on the upper surface of the tectorial part. It 
measures from half to one-and-a-half millimetres in thickness. 
Starting then with this attenuated internal extremity of the 
most superficial of the three layers of the callosal tract, it is 
seen rapidly to increase in bulk outwards, until opposite the 
highest point of the ventricular cavity, its maximum of 
breadth is obtained. It here forms a pyramid-like projection, 
and the particular shape thus imparted to the arch of the 
“ crossed callosal tract ” persists in some regions of the brain 
in adult life, more particularly in the parietal. As a 
rule, however, the pyramidal shape is lost when the brain 
is fully developed, so that the arch of the “crossed callosal . 
tract” becomes in the adult more or less rounded. ‘Traced 
further downwards, it is seen that the upper stratum becomes 
incorporated with the middle, and I think that most of its 
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fibres ultimately pass into the outer capsule. It is intensely 
` nucleated throughout, and between the rows of nuclei fibres 
less advanced in development than those of the middle stratum 
are contained. 

The pyramidal projection formed by this stratum is 
easily accounted for when examined microscopically. The 
fibres and their corresponding rows of nuclei are tilted upwards 
at this portion of the tract, and are much more acutely arched 
than in any other part. It looks as if they were driven into 
this position by the ventricle, the pyramid-like contour of the 
tract corresponding in shape with the apex of the vault of the 
cavity. 

Such being the composition of the callosal tract at this age, 
an interesting question comes to be whether there are any 
signs as yet of the peduncular tract, described and figured by 
Flechsig, in a viable foetus of 524 em. long (‘Die Leitungs- 
bahnen, &c., Pl. IM. Fig. 5, c.c), and which one can see with 
little difficulty even in an adult brain when properly prepared. 
It will be noticed from the drawing he gives of it (naked-eye 
appearance only) that it comes down from the margin of the 
longitudinal fissure. He describes it thus at page 29:—“I 
found,” he says, “in the medulla of the hemispheres a white 
mass which deserves minute examination, both on account of 
the time of its appearance, and of its special morphological 
properties. It was apparent in frontal sections which ran 
through the upper parietal region opposite the meeting-point 
of the two central convolutions, more especially the upper and 
anterior part of the posterior. It consisted of a small sharply 
demarcated white streak, which, leaving the external part of 
the capsule, that is to say, the neighbourhood of the divisions 
of the lenticular nucleus, ran first somewhat outwards, curved 
for about 4 cm. above the ventricle, was then sharply bent 
inwards, and finally passed upwards to end in the part of the 
posterior central convolution, which lies nearest the fissure of 
Rolando. While this band hardly reached up to the cortex 
in a 24 days old child, it passed up to within 4 cm. of the 
same in one 9 days old.” 

In my communication to the Royal Society on the subject 
of the corpus callosum, I stated that the “corona radiata,” as 
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usually described, does not exist. The common idea is that 
the fibres of the inner capsule coming up from the peduncle 
and basal ganglia, all radiate outwards into the cortex of the 
same side. That is to say, the fibres simply spread from the 
inner capsule in all directions, and become attached to the 
hemisphere on the same side. 

With this view I cannot agree, and the more I work at 
the matter, the more I become convinced that it is erroneous. 
Flechsig, in the passage I have already quoted, traces a thin 
white medullated band from the inner capsule to the upper 
part of the fissure of Rolando, in the neighbourhood of the 
paracentral lobule. This appears in the footus when viable, 
and almost at the full time of utero-gestation. As he figures 
it (Pl. IIL. Fig. 5, ¢.c), the band appears very slender—a mere 
_ twig compared with the enormous mass of the inner capsule or 
centrum ovale. He shows that this is directly continuous 
with the inner capsule, and that it comes from that region of 
the cortex which corresponds to the upper part of Ferrier’s motor 
area, It further is equivalent in bulk, it will be admitted, to 
the tract which degenerates in an old destructive lesion in 
this neighbourhood, and hence there is little doubt that it 
consists of fibres which pass directly from the pedunculi 
upwards. He does not say, however, that the remainder 
of the so-called corona radiata can be traced in the same way 
from inner capsule to cortex. No doubt certain special 
tracts, such as Gratiolet’s band to the occipital lobe, can, 
but the enormous mass of the corona radiata as described 
cannot be directly followed out in the same way. The band 
going to the motor area, as above described, forms a mere 
fraction of the fibres of the inner capsule, and it alone can be 
distinctly traced in its development from the inner capsule to 
the cortex of the same side. 

Now in any adult brain these direct fibres can be readily 
seen when prepared in the method formerly described by me 
(‘ Bram,’ July, 1883). They come from the margin of the 
longitudinal fissure, are aggregated into comparatively coarse . 
bundles, and finally enter the inner capsule. I trace them 
forwards in the adult brain much further than Flechsig does 
in the embryo. I do not think that they are derived merely 
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from the margins of the Rolandic fissure, or from the para- 
‘central lobule; for I find them also coming down from the 
first frontal posteriorly. They are certainly, however, most 
‘abundant at the line of the Rolandic fissure, and the bundles 
here are coarser than elsewhere. They seem to be entirely 
confined to the inner capsule in their progress downwards. 
That some of them also enter the outer capsule I am not 
prepared to deny, but it has always seemed to me that the 
outer capsule, in its inner half at least, is composed of crossed 
callosal fibres derived from the “ crossed callosal tract.” 
In the foetus of four months, however, the inner and outer 
capsules are well formed and filled with developing nerve-fibres, 
while the band running up to the margin of the hemisphere as 
described by Flechsig is non-existent. The capsules, further, 
` can be distinctly traced continuously into the corpus callosum 
along the callosal tract, as I have just described. Here then 
` is a system (the callosal) well developed before any direct 
fibres from the cortex of the same side have made their 
appearance. The two capsules are of large size—relatively 
to the bulk of the brain of very large size, and they correspond 
in dimensions to the bulk of the callosal tract. If then 
the “corona radiata” of the inner capsule sends its fibres to 
the cortex of the same side, how is it that where the “ corona 
radiata” is not present, the two capsules are yet laid down 
~ with the shape and features which characterise them in adult 
life? The band described by Flechsig as coming down from 
the motor area is one of the best marked of all the systems of 
the so-called “corona radiata.” Here, however, in this four- 
months-brain there is not a trace of it, while the bundles of 
fibres in the two capsules are perfectly distinct. The fact, 
that the callosal tract can be traced macroscopically and 
microscopally to enter the capsules in the brain of this age, 
affords, I think, the explanation; and this explanation I hold 
lies herein, that not only in foetal, but in adult life, the inner 
and outer capsules are largely composed of fibres which are 
‘eallosal in their derivation. As development goes on from 
four months upwards, direct bands undoubtedly pass into them 
from various parts of the brain. ‘These, however, form a smal] 
part of thair bulk, compared with those of callosal origin. I 
VOL. VIII. x 
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think, therefore, without drawing any very detailed conclusions . 
from the foregoing facts as seen in the four-months-brain, it 
may fairly be granted that these facts undoubtedly afford 
strong support to the views expressed by me in my communi- 
cation to the Royal Society. 

In summing up the main conclusions that may be inferred 
from the study of the four-months-embryo, I would say that 
they all tend to refute the idea of the corpus. callosum being a 
commissure, and to support that of its being in reality a decussa- 
tion of certain of the cortical fibres. These arising from the 
cortex on one side, pass through the tectorial part of this body | 
to the opposite, and after circumventing the ventricular 
cavity, turn downwards to form the greater part of the inner 
capsule, at least in its anterior limb, as well as the inner half 
of the outer capsule. 

If this then be the course of the callosal fibres in the middle 
part of the cerebrum, what is the disposition of those which 
take their origin from the frontal tips? The usual idea, as 
eyery one knows, is that the callosal fibres coming from the 
one frontal tip, pass through the genu of the corpus callosum, 
to gain a corresponding situation in the opposite tip. In 
this course they are supposed to run horizontally. I have 
long been persuaded that this idea is erroneous, but it was not 
till I undertook the present inquiry on the fæœtal brain that I 
could actually demonstrate it. The course pursued by the 
callosal fibres in this part of the brain, is a much more 
difficult matter to demonstrate in the adult than might be 
supposed. It might be thought that the track of a large mass 
of fibres like this could be easily followed up. No greater 
error could be made. The intertwining of different systems 
is so complex, that I believe it is only in the fœtus, where 
the callosal system is alone developed, that it is to be clearly 
made out. 

The reason for the peculiar arched course of the callosal 
tract, as described, is obvious. It is to allow the fibres to 
circumvent the lateral ventricle, and if my idea as to the, 
course of these fibres be correct, the same obstacle has to be 
overcome by those fibres derived from the extreme anterior 
frontal region. What I have found both in the fetus and the 
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_ adult is that, instead of the callosal fibres derived from the 
anterior frontal region arching between the frontal tip 
of one side and that of the other, the fibres coming from, 
say, the left side, pass back horizontally to the genu 
corporis callosi, cross in this more or less obliquely, and, 
gaining the right side, turn ultimately backwards into the 
inner capsule. Now the anterior horn of the lateral ventricle 
lies considerably further forwards than the genu of the corpus 
callosum, and hence, in order to circumvent this obstacle to 
their gaining the inner capsule, they have to follow a circuitous 
course around it. When I found that the callosal tract was so 

well defined in perpendicular sections of the above-described 
foetal brain, it immediately struck me that if my theory were 
correct, a horizontal section made through the tip of the frontal 
lobe ought to show the callosal fibres turning round the 
anterior horn of the ventricle, in order to enter the inner 
capsule. This proved to be actually the case, far beyond my 
expectations. A band quite as distinct as that seen in 
perpendicular sections is to be found in a foetus of this age in 
horizontal sections, it runs from the corpus callosum forwards, 
outwards, and backwards, around the anterior horn of the 
“ventricle. In the adult brain this band becomes so inter- . 
woven with other medullated fibres that it cannot be distinctly 

demonstrated, 

As regards the future course of these fibres I cannot say 
anything further at present, as it would require a great wealth 
of illustration to make what I should like to say on the 
subject comprehensible. The main fact that I would wish to 
record in this brief communication is that which has been 
chiefly dwelt upon, namely, that the examination of the 
embryonic brain supports the conclusion I formerly arrived at 
of the corpus callosum being not a commissure, but in reality 
a decussation similar to that of the anterior pyramids. 


a 
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ON SOME OF THE RARER FORMS OF MUSCULAR 
ATROPHIES. 


BY J. DRESCHFELD, M.D., F.R.O.P., 


Professor of Pathology, Victoria University; Physician to the Royal 
Infirmary, Manchester. 


TuErE is scarcely any subject of the whole of neuropathology 
which presents such a large field for observations and enquiries 
as the chapter on muscular atrophies. Thanks to many im- 
portant investigations, we are beginning to understand more 
clearly, and classify more correctly, the many varied forms of 
diseases characterised chiefly by trophic changes with more or 
less paralysis in the muscles. 

Much, however, remains yet to be done, and many gaps will 
yet have to be filled up, before the pathology of the different 
forms of muscular atrophy may be said to be definitely settled. 
If, in spite of the numerous recent observations, there still 
remain many points of dispute, the reasons are not far to seek ; 
many of the incurable cases run a very chronic course, and do _ 
not give us the opportunity of a pathological examination ; 
others undergo marked improvement, and even complete cure, 
and thus also escape the pathologist; while many, again, 
though they may differ materially both as regards the nature 
and localisation of the disease, present a certain similarity in 
the symptoms. Asa small contribution I beg briefly to relate 
some rarer forms of muscular atrophy which I have observed 
during the last few years. , 

In classifying muscular atrophies we may still be guided, 

‘though with certain restrictions, by the principle laid down by 
Waller, that the spinal cord exercises a trophic influence over 
the motor nerves and muscles, and that the motor ganglia-ce 
in the anterior horns form the trophic centre. ‘Lesions of the 
brain, therefore, as long as the spinal trophic centres are 
unaffected, will not produce muscular atrophies, and when such 
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_ muscular atrophies result or are associated with brain-lesions, 
we have either, as in the cases recorded by Pitres, marked 
atrophy of the motor ganglia-cells, or, as in the case reported 
by Kojeronikoff,! a degeneration of the whole of the pyramidal 
tract propagated to the motor ganglia-cells in the cortex of 
the brain. 

A number of atrophies will thus result from a primary - 
affection, either inflammation or degeneration of the large 
motor ganglia-cells. To this group belong, as is well known, 
infantile paralysis and the acute poliomyelitis of adults; 
progressive muscular atrophy; subacute and chronic polio- 

yelitis and amyotrophic lateral sclerosis, and the corre- 
sponding affections of the nuclei of the motor cranial nerves, 
namely acute and chronic bulbar paralysis (glosso-labial pha- 
ryngeal paralysis and Wernicke’s polio-encephalitis superior, 
acute and chronic), which seems to correspond to the oph- 
thalmoplegia of Hutchinson and Mauthner. 

More recent observations have taught us to separate from 
this group several types which formerly were classed with it; 
thus from progressive muscular atrophy we must separate 
Erb’s juvenile form, chiefly characterised by the limitation of 
the affection to the muscles of the shoulder girdle and 
arms, and in some cases the thigh, while the forearms and 
hands rémain free, by the absence of fibrillar twitchings, and 

~ by the absence of degenerative reaction ; another form is that 
described by Charcot and Déjérine, where the facial muscles 
are the first to be affected. Again, many cases of chronic 
poliomyelitis are now looked upon as belonging to the group 
of peripheric neuritis, and even the amyotrophic lateral 
sclerosis is looked upon by some, we think wrongly, as a form 
of progressive muscular atrophy. 

(Within the last six years, two cases showing during life 
the typical symptoms of amyotrophic lateral sclerosis have 
occurred in the practice of my colleague Dr. Leech, in the, 
Manchester Infirmary; and in both cases the microscopic 
changes of the spinal cord, and also in the medulla, showed 
the well-marked affection of the motor-ganglia cells with 
sclerosis of the lateral columns. As both cases will be 

1 ¢ Arch. de Nourol.,’ 1884, No. 18. 
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published by Dr. Leech, I need not dwell on them further _ 
here.) 

Besides the primary affection of the motor cells, there are 
some other spinal diseases giving rise to extensive muscular 
atrophies, and where the motor-ganglia cells are chiefly con- 
cerned in the disease process; to this group belongs the 
perependymary sayelitis of Hallopean, the syringo-myelia and 
the diffuse glioma (of which the latter two have been more 
recently studied), and the rare cases of hemorrhage into the 
spinal cord. 

In other affections of the spinal cord, such as locomotor 
ataxy, tumours of the cord, syphilitic diseases of the cord, the 
ganglia-cells may be implicated secondarily, and muscular 
atrophies of great extent may ensue. 

In a second great group of muscular atrophies the spinal 
cord is found normal, and the affection resides’ chiefly 
in the peripheric and intermuscular nerves, thus causing 
separation of the muscles from their trophic centre, and hence 
muscular atrophy. Our knowledge of this affection, as far as 
it concerns the idiopathic non-traumatic forms, is of recent 
date, and we may now include the multiple peripheric neuritis 
of Leyden, lead paralysis with atrophies, alcoholic paralysis 
with atrophies and some at least of the paralyses and atrophies, 
following diphtheria, typhoid and other zymotic diseases and 
the epidemic disease, Beri-Beri, besides the secondary atrophies, ` 
due to wounds of nerves, pressure by tumours, lepra, &c. As 
intermediate between the first and second group, we may con- 
sider the atrophies following affections of the membranes of 
the spinal cord, notably those produced by pachymeningitis. 

In a third group neither cord, nerve root nor peripheric 
nerves are affected, and the affection is a primary myotic. 
Besides the juvenile form of Erb, and Charcot, and Déjérine’s 
form, this group also includes pseudo-hypertrophic paralysis. 

(It has been held by some, that probably some of the 
atrophies of this group of affections may have their starting- 
point in the terminal muscle plates; as yet we have no 
observations on man, and considering the difficulty of such ~ 
investigations, this is not to be wondered at. Gessler! hag 


1 «Die motorische Endplatte ;’ Leipzig, 1885. « 
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quite recently published some observations on changes in the 
terminal muscle plates observed after section of peripheric 
nerves in animals. He found changes mainly in the granular 
nuclei of these plates. As these changes were found along with 
the changes in the peripheric nerves, it cannot be said that our 
knowledge of the myopathic atrophies has thus been in any 
way advanced. Nevertheless the subject is one which, no 
doubt, will receive further attention.) 

Lastly we have reflex atrophies, of which those studied -by 
Charcot, 1 and associated with joint-affections, are the best 
known. In these atrophies it is assumed that the trophic ganglia 
cells in the cord are irritated in a reflex way by means of the 
nerves of the affected joint. (In some of the forms of atrophy, 
as, for instance, in lead atrophy, de Watteville and others 
believe that the ganglia cells are implicated, though they may 
not show any changes when examined microscopically.) 

In spite of our different subdivisions, it will still be found 
that the clinical pictures of the several forms vary but slightly, 
that there are yet some forms which do not exactly fit into 
any of the given groups, as will be seen from some of the cases 
described below. In describing the cases which have come 
under- my observation,.I will group them, as far as possible, 
according to the classification just given. 

The cases which I have observed of progressive muscular 
atrophy (Aran Duchenne’s type) have been of the ordinary 
character, with the exception of two which have ‘been 
under observation for many years, and differ from the 
ordinary type in two important particulars; namely the 
affection, though commencing slowly, remained limited to . 
the small muscles of the hands, and has now continued 
stationary for several years; the atrophy was associated with 
extensive analgesia and loss of the sense for temperature; 
whilst the common tactile sensibility, the sense for weight, and 
the muscular sense remained normal. Of these two cases 
I will give one more fully, the second resembling this in 
almost every particular. 

1 Progrès médical,’ 1852. 
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Case I. 


A. G.has been under observation since 1878, when he was 
admitted first as an out-patient and then as an in-patient into 
the Manchester Infirmary. On his admission, Nov. 19, 1878, 
the following notes were taken: Pat., wt. 23, mechanic; the 
father is living and healthy ; the mother and one sister died of 
consumption ; has two sisters living, who are in perfect health. 
The patient himself has enjoyed good health till a year before 
admission ; has been regular in his habits, and has not suffered 
from rheumatism or syphilis. Twelve months before admission 
he noticed his fingers getting cold and numb, and found that he 
could not execute finer movements, such as picking up a pin; 
the weakness gradually increased, and he lost power in both 
hands; he often noticed scratches and burns on his hands 
without being able to account for them, and without feeling 
any pain. 

Condition on Admtssion—The patient looks healthy, is 
somewhat spare, and of good intelligence. The examination 
of the thoracic and abdominal organs reveals normal relations. 
Pulse 70, regular and fairly strong, temp. normal; skin 
moist ; bladder and rectum unaffected. As regards the nervous 
system, there are no cerebral symptoms, and no symptoms on 
the part of any of the cranial nerves; the lower extremities are 
normal as regards motion, nutrition and sensibility. Upper 
Ewtremities.—The hands and forearms are seen to have lost a 
considerable amount of flesh ; the small muscles of the hand 
being especially atrophied; the thenar and hypothenar 
eminences have completely disappeared; the interossei are 

_ considerably atrophied, and both hands present the “main en 
griffo.” The flexors of the fingers, the pronators and the 
supinators act fairly well. The muscles of the arm, shoulder, 
neck and trunk are perfectly normal as regards motion. 
The left hand is slightly more affected than the right. No 
fibrillar twitchings in any of the muscles. 

The tactile sensibility is normal, and the patient can, with his 
eyes shut, tell correctly the outlines and physical condition 
of the surface of any object he touches. There is, however, 
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complete analgesia of the fingers and. thumbs, and of the 
palm and back of hand ; it extends also in front, behind, and on 
the outer side of each forearm quite up to the elbow, while on 
the inner side the analgesia ceases about two inches below the 
elbow. “There is, however, diminished sensibility for pain along 
the whole of both arms and shoulders, reaching to the outer 
end of the clavicle in front and nearly up to the spine of the 
scapula behind. The whole of the analgesic area shows complete 
absence of sense of temperature; the patient is quite unable to 
distinguish between hot andcold. The patient has often burnt 
his fingers in handling burning coals; he has felt no pain 
whatever, even though the burn resulted in an ulcer (which, 
however, healed very readily). The sense for weight, tested in 
the usual manner, was found to be fairly normal. The patient 
knew also the exact position of his fingers or hands, when tried 
in various ways with the eyes shut. 

The superficial and deep reflexes are normal in the lower 
extremities ; no tendon reflexes in the upper extremities. 


MEASUREMENTS OF THE AFFECTED Parts, 


Right side: over styloid process ii i .« 63 inch. 
1 inch above styloid proe. .. ‘ e 68 y 
1} inch below oleoranon eA iz na SF yy 
Left side: over styloid =i z ai ©. & ys 
1 inch above styloid .. ae ie RE ay 
~- 1} inch below olecranon z = e 98 y 


The hands feel cold; their temp. is 95. The parts to which 
electricity has been apel show a dusky red appesyamcg for 
a long time after the application has ceased. 

Electric- reactions.— W ith the faradic current it was found that, 
with the strongest current, no contraction could be produced 
in the interossei muscles and muscles of the thenar and 
bypothenar eminences whilst the other muscles reacted faisly 
well to the faradic current. 

Galvanis Reactions.—Dixon Mann’s battery. Direct muscular 
excitation : 


Right hand, dorsal interossei .. KCC 40 cells 20° 
KOC none. 

ACG 20 cells 15° 
AOG 40 p 28° 
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Fiexors of Fingers ` a ie KCO 15 cells 20° 
Koo 40 , 28° 
ACO 15 er RU? 
AOG 20 „ 22° 
Extensors of Fingers S i KCO 15 „ 20° 
KOO 385 „ 25° 
ACO 15 „ 15° 
AOO 2 ,, 20° 


The left side gave very similar results. 


Galvanisation of Nerves :— 

Ulnar (rigbt side) .. =. 320. 2S KCO— Bells. 10° 
KOO 20, 26° 

ACO 80, 22% 

AOO 80 „ 20 

These numbers show degenerative reaction in the affected 
muscles. 

The patient was treated after Dr. Morgan’s plan by direct 
application of electricity (faradic and galvanic current) 
to the muscles ; fine needles were inserted into the affected 
muscles, and these connected with one pole of the battery; 
while the other pole was applied to some indifferent point, or 
sometimes the two poles were connected with two needles, 
both inserted into the same muscle. Fora time it seemed 
as if the patient. improved, but no permanent improvement 
resulted, and the patient was discharged in March 1879, very 
much in the game condition as on admission. Since then the 
patient has presented himself many times, and the disease has 
made in the last seven years but very little progress. When 
examined a few months ago, it was found that, as regards the 
atrophy of the small muscles of the hand, there was little 
change; the patient stated that the wrist felt weaker, and 
certainly the forearms had become slightly thinner, as shown 
by the following measurements : 


Right side: over styloid process .. . 64 inch. 
linch above styloid ., va Be 45 
14 inch below olecranon . 92 y 
Left side: over styloid .. . « 6 y, 
1 inch above styloid .. . 52 ,, 
14 inch below olecranon . OF y, 


The complete analgesia was limited the same as on 
admission ; but the diminished sensibility to pain, observed 
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before on arms and shoulder had now extended transversely 
across the chest and back. On the chest the upper limit 
corresponded to a line a little above the clavicle and its lower 
limit on the left side to the sixth rib, and on the right side to 
the fifth rib. On the back the area of diminished sensibility 
was limited, above by a transverse line at the level of the sixth 
cervical vertebra, and below by. a similar line opposite the 
fifth dorsal. 
The electric examination geve the following resulls:— - 


Faradic Current :— 
Right side (upper extr.) : 


Extensor digitor. 3 P 120 mm. 
(Du Bois-Reymond’s apparatus.) 
Flexor carpi ulnaris .. > 125° 
Left side (upper extr ): 
Extensor digit. 3 a 110 mm, 
Flexor carpi ulnaris .. + 120 ,, 


Both on the right and left side no reaction even with the - 
strongest current in the lumbrici, abduct. minim. digiti, flexor 
. brevis minimi digiti, abductor pollicis, flexor brevis pollicis 
and opponens pollicis. 


Galvanic Current (direct muscular) :— 


Right side: Extensors ., » @KCO — 20 cells. 
eACC 30 , 
Flexors si « KOO 25 4, 
@ACO 80 y 


Left side: nearly the same as right. 


In the atrophied muscles, by applying both poles to the 
muscle it was found that even 50 cells produced no KOC, 
while ACC was slightly noticed with 50 cells and several 
times even 45 cells. 


Case I. 


The second case resembles the case just given very closely. 

Martha D., admitted September 1879, æt. 33; married ; has 
four living children, all healthy; has been engaged in mill- 
work, but left off work long before her affection commenced. 
She had always enjoyed good health, and only complained 
of occasional cough. About four years before date of admission 
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she noticed that she could not grip things so well with her 
hands, or hold objects properly with her hands; also noticed 
her hands and forearms getting weaker and thinner. She 
never experienced any pain in her hands, but was struck with 
the numbness of her fingers. The numbness she began to notice 
about three years ago, and for the last two years her fingers 
have been bent, and she has -not been able to stretch them ör 
use them for her household work. 

On admission of the patient, it is found that her troubles are 
entirely limited to the hands and forearms. There is marked 
atrophy of the small muscles of both hands, and marked 
“main en griffe.” The forearms are also somewhat atrophied, 
though the flexors and extensors of fingers, the pronators and 
supinators, show considerable power of motion. 

The measurements gave the following results :— 


Right side: above wrist a . . 5§ inch. 
below elbow ne S se 8 3 
1 inch above elbow ws . 8, 
belly of biceps z 5 we Dy 
Left side: above wrist we fo 28 Shoe Dh Ss 
below elbow Sa is » 8, 
1 inch above elbow We n 8 ,, n 
belly of biceps .. z (o) 


There is marked analgesia of the whole of the hand and 
forearm, nearly up to the elbow on both sides ; on the right 
side the anterior, posterior and external side of arm, almost up 
to the shoulder, is analgesic, there is also complete loss of 
sensibility for temperature over the analgesic part; whilst 
the common tactile sensibility is perfectly normal. 

As regards the electrical reactions, the observation is unfortu- 
nately incomplete. The faradic current only was tried, and it 
was found that the atrophied muscles did not respond even to 
the strongest current, while the non-affected muscles responded 
readily. No other part of the muscular or nervous system was 
found affected ; bladder and rectum were likewise unaffected, 
and the examination of the internal organs showed nothing 
abnormal, except the presence of bronchitis. 

The patient was also treated by the subcutaneous application 
of electricity, without, however, any material benefit. 

I saw the patient again about three years ago, when, she was 
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very much in the same condition as on her admission to the 
Infirmary. The atrophy had certainly not progressed much, and 
the analgesia was as well marked as then. 

Cases of progressive muscular atrophy in which spots of 
analgesia occur do not seem to be very uncommon; but I have 
looked for published cases like the two given above, where there 

‘was no anssthesia, but marked analgesia, and I cannot find any 
other except the one recorded by Mosler and Landois,’ which 
closely corresponds to them. 


Case IIL. 


The next case I wish to place on record is one of chronic 
poliomyelitis, and the publication of this case appears to me to 
be especially opportune, as some seem to doubt the existence of 
this disease, believing that many of the recorded cases are 
cases of peripheric neuritis. There are already some authentic 
and well-observed cases on record? with post-mortem records ; 
the most interesting case, however, is the one recorded by 
Landouzy and Déjérine,? which, though more acute in its 
onset, belongs yet to this type. In one of the two cases 
observed by these authors, the patient completely recovered 
from his spinal symptoms (the abolition of the tendon-reflexes 
remaining as the only symptom), and died subsequently from 
pulmonary tuberculosis. The spinal cord, however, showed 
marked alterations of the anterior grey matter along its 
whole length, while the anterior roots and ponposne nerves 
showed no appreciable alterations. 

The case which I have to report had been under observation 
from its commencement to its fatal termination, and the 
symptoms during life consisted of a gradual paralysis, with 
marked atrophy, first of the lower extremities, then of the 
muscles of the trunk, and then those of the upper extremities ; 
the medulla remaining free to the end. There were no sen- 
sory troubles, and bladder and rectum remained normal. The 
tendon-reflexes in the lower extremities were absent, while 

1 í Berl. Klin, Wochenschrift, 1868, p. 458. 

1 See, as regards literature, Ross, ‘Diseases of the Nervous System,’ 2nd ed. 


vol. i. p. 912; and Erb, ‘ BRAIN, 1882. 
‘Revue o Méd.’ 1882, Nos. 8 and 12. 
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those of the upper extremities became marked towards the 
end. The post-mortem examination showed the affection limited 
to the anterior horns, except in the cervical and upper dorsal 
region, where slight sclerosis of the lateral columns was 
observed. The nuclei in the medulla were found healthy ; 
there was, however, found a small recent hemorrhage in the 
nucleus of the pneumogastric, which probably accounted for 
the marked dyspnoea during the last days of the patient’s life 
and the somewhat sudden termination, together with some 
other slight changes in the medulla. 
The following is a brief abstract of the case :— 


Wm. S., admitted into the Infirmary, Dec. 2, 1881; died 
June 16, 1884. 

Soon after admission the following notes were taken: Æt. 
86; minder in a mill; married; no children. Father and 
mother died when patient was still very young. 

The patient had been employed in a cotton mill for twenty- 
six years, and had always enjoyed good health; he had been 
abstemious in his habits, a moderate smoker, and had never 
had any venereal disease. 

In March 1881, while at work, he had a fainting fit; but this 
passed off without leaving any trace, and he was able half 
an hour after the attack to walk home, and went to his work 
the next day. Some weeks after the attack he noticed a 
gradual weakness of his right foot and leg, and he found 
that on walking he had to drag the right leg slightly; he 
also noticed the right leg to get thinner and flabbier. He, 
however, never experienced the least pain. 

On admission, the patient presented a healthy appearance, 
was well-nourished and of ruddy complexion. The circulatory, 
respiratory, and chylopoietic system appears normal; the 
urine has sp. gr. 1020, is acid, and contains neither albumen 
nor sugar. 

The brain, special sense-organs and cranial nerves are 
normal; likewise the muscles and nerves of the trunk and 
upper extremities. The left lower extremity shows no changes 
relating either to the motor, sensory, or vaso-motor nerves, and 
the only changes observed relate to the right lower extremity. 
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The patient is unable to perform dorsal flexion and adduction 
of the foot and toes; the foot cannot be abducted, and the 
arch of the foot is flattened; the patient is able -to flex and 
extend the knee, also flex and extend the right hip very well— 
perform adduction, abduction and rotation of the right lower 
extremity with ease ; yet all these muscles on the right show, 
when. tested, less power than the corresponding muscles of the 
left lower extremity. The muscles on the right side feel 
flabby, and there is considerable atrophy, as shown by the 
measurement. 


Ricur. Lert, 


Mid-calf .. ». 1} inch. 124 inch. 
2 inches above knee 18 ,„ 144 Cy, 
Mid-thigh so 1b y 174 » 


The sensibility is perfectly normal both to touch, pain, 
temperature, and pressure. The muscular sense is intact. 

The patients walk shows the characteristic appearance of 
- the paralysis; the right foot hangs down and is not raised 
from the ground; in taking the steps the knee is flexed and 
the foot thus raised, which falls down again at the next step 
in a flaccid condition. 

The right patellar tendon-reflex, which was still present on 
admission of patient, but diminished when compared to the left, 
soon disappeared altogether. 

On testing the electric relations of the muscles of the right 
leg, it was found that the tibial. antic., the peroneus and 
extensor longus digit. scarcely answered to the strongest 
faradic current; the gastrocnemii, flexor long. digit. and 
tibial. anticus answered better. (The galvanic reactions were 
not tried till later.) 

The patient left the Infirmary on March 8th, 1882, very 
much in the same condition as on admission. He went to the. 
Convalescent Hospital at Cheadle for some time, and then: 
went home, when he became gradually worse. 

He was readmitted on Feb. 16, 1883, when his condition was 
found very much worse, as will be seen from the following 
report, taken shortly after the patient’s readmission. 

The patient lies in bed, and cannot rise from the recumbent 
posture without help, from weakness of the muscles of the 
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back; but, sitting up, he can easily straighten his back by 
contraction of his lumbar muscles. 

There is only slight hardening of the recti abdominis on 
their contraction. 

Similarly he cannot get from the sitting to the recumbent 
posture gradually, but goes down with a bump. He-is just 
able to stand with support, but is quite unable to walk. The 
superficial (cremaster, abdominal, epigastric and scapular) 
reflexes are slightly marked. . 

Lower Extremities—The right leg and thigh is completely 
paralysed, and the muscles considerably wasted. There is not 
the least rigidity about the joiuts, and the extremity remains 
in exactly the position in which it is placed. The plantar 
reflex is absent, likewise the patellar tendon-reflex. Sensibility 
(in its various kinds) of the right leg is normal. Patient 
complains of coldness of the limb. 

The left leg is also paralysed and atrophied, but not to the 
same extent as the tight. There is paralysis of the extensors 
of the pons and of the peronei; there is also some paresia of 
the extensors of the toes and of the hamstring muscles, but 
the muscles of the calf and the quadriceps extensor are little 
affected. There is paresis of the flexors of the thigh on the 
abdomen. The plant or reflex is absent. Patellar reflex 
present, sensibilities normal. 


MEASUREUENTS oy Lower Exrreurrms: 


Riexr. : Lar. 
Calf .. .. 10) inch. 103 inch. 
Mid-thigh.. 14 ,, 16, 


On striking the muscles of either lower extremity, fibrillar 
twitchings are seen. 
, Hlectrie reacttons—The faradic giant elicits no contraction 
‘whatever in any of the muscles of the right lower extremity. 
In the left limb the extensors of the foot and toes, ‘the 
peronei, the muscles of the calf, the extensors of the thigh, 
and the hamstring muscles, responded slightly to ‘strong ` 
currents. 
Galvanic reactions: Right leg.—The extensors brey. digit., 
the peronei, and the extensors of foot do not contract at all. 
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Calf muscles :-— 
KCO .. . 15 cells ., +. 10° slight contr. 
KOO. . 45 5 «  .. 285° (doubtfal contr.) 
ACO .. « 10%, 4. a 15° marked. 
AO Tet. oe QB ise: Sei + 25° 
AOO .. ce 0" 5 50. +. — (very painful.) 

Left leg :— 

Extensa. long. digit. and tibialis antio, 

KCC. =... 20cella.. =, 18° 
AO Tot, .. 20 5 . ° .. 159 

-  Extens. brev. digit.: 
KOO .. ee ABE “ee « 10° 
ACO .. - 0, « +. 10° 
AO Te. .. 2 p «  « 18° 

Peronei : 

KCO .. 15 ,, 10° 
AOO .. 10 ,, 10° 
AO Tet. 20, 18° 

Calf muscles :— 
KCC .. we AB gy we ay. "2 
ACO .. se AO gs. es « -a 
AO Tet. sa 2 yin a. 15° 


The upper extremities, muscles of neck and head appear 
perfectly normal on admission, All the internal organs appear 
healthy. There is no affection of either bladder or rectum. 

During his further stay in the hospital he gradually grew 
worse, and the muscles of the upper extremity commenced 
to be affected, the shoulder arm and muscles being the first 
to show signs of paralysis and atrophy. I will briefly quote 
from the case-book the condition of the patient on Sept. 14, 
1883. The patient lies in bed; can neither stand nor walk ; can 
only assume the sitting posture with assistance, and he has 
great difficulty to remain in this posture. The right lower 
extremity is quite paralysed and atrophied, the joints flaccid. 
The left lower extremity is now almost completely paralysed, 
with the exception of the extensors of the leg on the thigh; ` 
the muscles of the left lower extremity are likewise flaccid ; 
the patellar tendon-reflex on left side has now also disappeared. 

Sensibilities intact. 
“Upper extremities—There is weakness of all the muscles, 
compared with their previous condition, but the shoulder and 
arm muscles are most affected. The flexors and- extensors of 

vou. Vil. N 
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wrist and small muscles of hand act fairly well, and patient can 
perform all the movements with his fingers well. He can 
pronate and supinate freely with the left forearm, but is unable 
to do so fully on the right side ; he can flex and extend the 
left forearm on the arm fairly well, but has slight difficulty 
in fully extending the right forearm. He is unable to raise 
either arm vertically from the side. He can raise the left arm 
to the horizontal position, but can only abduct the right arm 
about 6 inches from the side. He can place the left hand on 
the right shoulder, but can only with great difficulty place the 
right hand on the left shoulder. There is no loss of any sensi- 
bility in either upper extremity. No reflexes on striking the 
wrists or back of humerus. 

The muscles of the right forearm and arm show slight 
tremors on movements; those of the left upper extremity do 
not. 

The patient can execute all the movements of head and 
neck quite freely. 


Electric Reactions of Muscles and Nerves of upper extremities :— 


Faravio OURRENT. 


Ricar. Lart, 
Flex. com. digit .. - i110 mm... . 125 mm. 
Dorsal inteross. “ - 110 mm. ., .. 180 mm. 
Biceps.. Si a + 80mm... + 110 mm. 
Triceps ss ah - 70mm... . 100 mm. 
GaLvaNnio REACTIONS. 
Rieu. Ler, 

Flexor subl, digit. .. KOO 15e 17° ,, « liða 7° 

ACO 10e. 18° .. «100 10° 

AOO 80c, 25° ,, . 80a, 24° 

AO Tet, 80¢. 28° ,, . 85 28° 
Ext. com. digit. .. KOO 15e. 18° ., . 15, 18° 

KOO 45e. 30° ., - 400, 80° 

ACO 10e 16° .. . 150, 18° 

AOO 85e 80° ,, . 800, 30° 

AO Tet 850. 80° .. . 400, 30° 
Ons ELEOTRODE ON Erp’s POINT AND THE OTHER ON BTERNUM. 
Right arm .. « KOO 150. 20° 

AOC 206, 20° 

ACC 250, 20° 
Leftarm .. » KCC 150, 20° 


AOO (marked) 20o 220 
AOO (faint) 250 20°% 
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A 
Dreror QALYANIZATION OF ULNAR NERVE. 


Riour, Lert. 
KCO 15o. 10° 100, 10° 
AOC 250, 20° 200, 15° 
AOO 20a 15° ie 15° 


We notice therefore again marked degenerative reaction 
in the affected muscles. 

The patient’s condition altered very little for the next few 
months, and he left the Infirmary, Dec. 12th, 1883, but was re- 
admitted on Feb. 14th, 1884. It was found that the patient 
had now almost completely lost the power of his upper as well 

~ as his lower extremities. He now lies in bed perfectly 
helpless, is not able to raise himself in the least, and is unable 
to feed himself, or perform any other movements with his arms 
nnd hands. He is just able to flex and extend the fingers of 
both hands slightly ; all the muscles of both upper extremities 

- are markedly atrophied ; there is, however, no “ main en griffe.” 
The muscles are flaccid. On striking the wrist, and also the 
back of arm, marked reflexes are seen. 

Both lower extremities are completely paralysed. The 
muscles of the trunk also show now more atrophy and paralysis, 
especially the abdominal and pectorals. The muscles moving 
the neck and head, however, are normal. There is not any 
loss of sensibility in any portion of the body. Bladder and 
rectum act regularly. The tongue is clean, appetite good ; 
there is slight abdominal distension. The movements of the 
chest walls are slight, the breathing is vesicular; there is no 
dyspnosa and no cough. Number of respirations 27 per 
minute. The heart’s action is normal; the pulse 85, weak and 
compressible. The skin is moist, temp. 97°5. The patient 
sleeps well, has no headache, and no cerebral symptoms. He 
remained in this condition up to June 15th, 1884, when it was 
noticed that the diaphragmatic and intercostal breathing 
became weaker, the respirations increased to 36 per minute; 
the patient’s voice also became much weaker, and the ex- 

„pression of his face assumed an anxious appearance. Early on 
” June 16th he had a severe epileptic convulsion, in which he 
died. 

The postmortem was made by Dr. Maguire, at the time 
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pathologist to the Manchester Infirmary. The thoracic and , 
abdominal organs were found healthy, with the exception of 
the lungs, which were found @dematous and .the seat of some 
emphysema. The brain and its membranes: were normal; 
the brain on section showed many floodpoints; the sinuses aid 
not contain an excessive amount of blood; thé ventricles of 
the brain were not distended ; cerebellum, pons and medulla 
appeared normal to the naked eye. The membrane of the 
‘spinal cord appeared healthy, and the cord itself was of a firm 
consistence throughout. Sections through the cord showed 
already to the naked eye changes in the anterior horns; these 
appeared depressed, highly pigmented, and in some few places 
minute spots of hemorrhege were visible. The spinal roots 
and peripheric nerves appeared healthy. AI voluntary 
muscles, with the exception of the muscle of the neck, had a 
pale appearance and were considerably atrophied. The spinal 
cord, posterior and anterior roots, a few spinal ganglia, many 
of the peripheric nerves and portions of muscles were kept for 
microscopic examination. Likewise the medulla, pons and 
portions of the cerebral cortex. 

Microscopic Examination—The muscles showed the usual 
‘changes; atrophy of the muscular fibres with loss of striation, 
multiplication of the muscle nuclei and cell-infiltration be- 
tween the muscular fibres. 

The small nerves in the muscles were found healthy. 

The peripheric nerves, spinal roots and spinal ganglia 
showed no noteworthy changes. Some of the nerves, like the 
‘sciatic, seemed rather thinned; the several bundles of nerves 
were surrounded by fibrous tissue, containing a good many fat 
cells—and the sheath of the nerves showed fatty infiltration. 
The several nerves, however, showed normal relations, their 
axis-cylinders were well marked, and the medullary sheath 
appeared normal. 

The spinal cord showed extensive and well-marked changes, 
chiefly in the anterior horns, and it may be said, without 
exaggeration, that throughout the greater length of the 
spinal cord, from the lumbar to the lower cervical region, not ~ 
one normal ganglia cell could be found in the anterior horns. 

In the lumbar region the affection was entirely confined to 
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the anterior horns; the ganglia cells were here found markedly 
atrophied, merely appearing as shining little specks; in the 
anterior grey matter there were also found granule cells, fatty 
detritus, and a few Deiter’s cells were seen. The blood- 
vessels. ‘near the central canal showed a thickening of their 
inner and, middie coat, and some peri-arterial cell-infiltration ; 
small hemorrhages were seen in the neighbourhood of the 
vessels; l 

The white matter and grey matter in the posterior horns 
showed increase of neuroglia, many Deiter’s cells and blood- 
vessels, filled with blood-corpuscles and with their walls 
thickened. 

Tn the dorsal region exactly the same changes were seen as 
in the lumbar region, with the addition of some sclerosis in the 

` lateral columns, namely marked increase in the neuroglia, with 
atrophic changes in the nerve elements. The ganglia cells in 
Clarke’s columns were less affected than the rest of the cells in 
the anterior horns. Sections from the dorsal region stained 
after Weigert, did not show the many small nerve-fibres seen 
in the healthy cord in this region. In the cervical region the 
changes were similar. In the lower part of the cervical region 
there was again lateral sclerosis. The changes in the ganglia 
cells in the anterior horns showed a less advanced condition of 
atrophy ; some of the cells, though shrivelled, yet had a few 
atrophied outrunners ; in some the nucleus even could be made 
out. The hemorrhages near the central canal and the 
peri-vascular changes were better marked here than in the 
dorsal region. In the upper cervical region the lesion did not 
affect the lateral column, and was entirely confined again to 
the anterior horns. But here also the neuroglia throughout 
the white matter showed increase of Deiter’s cells and peri- 
vascular cell-infiltration. 

As the disease process in this case had been an ascending 
one, I requested Mr. A. Robinson, who is working in the 
pathological laboratory, to examine carefully the higher 

_/cervical region, medulla and pons, so as to study, if possible, 
the commencement of the pathological changes. Numerous 
sections were taken from the mid-cervical region upwards 
to the pong at the level of the root of the 6th cranial nerves, 
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and stained, some with carmine, some with osmic acid, and a 
others with osmic acid and picrocarmine. 

The changes Mr. Robinson describes as follows :— 

The large ganglia cells of the anterior horns had almost 
entirely disappeared, a few only remaining at the anterior and 
inner portion of the anterior horns. These remaining cells 
were all more or less altered; some formed globular masses 
containing granules of a dark-brown substance, which com- 
pletely shrouded the nucleus ; others contained fewer of these 
dark-brown granules, evidently situated in the cell protoplasm 
between the nucleus and the cell wall. The processes of some 
of these latter cells were broken and irregular, and, after 
treatment with osmic acid, were found to contain masses 
of small black granules, while the processes of others were 
intact. 

A few cells presented the appearance of a yellowish zone 
intervening between the nucleus and the cell wall; the whole 
.cell having a glassy look. The neuroglia of the grey matter 
was very distinct. Deiter’s cells were large and extremely 
numerous, but much smaller and finer in the grey matter than 
in the white columns to be afterwards described. 

The blood-vessels in the grey matter were swollen and filled 
with red corpuscles. Their walls were thickened, the middle 
coat in many instances presenting the appearance of a 
clear hyaline band. And here and there in the anterior horns ' 
and grey commissure small hemorrhages were found; two of 
somewhat larger size than the rest, just visible to the naked 
eye, were placed one on each side of the central canal. 

The posterior horns presented no abnormal appearance. 

White matter.—The neuroglia in the anterior and posterior 
white columns was normal; but in the lateral columns Deiter’s 
cells were increased, both in number and size; their thick, 
anastomosing processes enclosed islets of nerve fibres, some 
of which were enlarged, and their axis cylinders were swollen. 
After treatment with osmic acid, dark granules were found 
external to the axis cylinders in the swollen fibres, The 
blood-vessels in the white columns were engorged, especially ios 
in the lateral columns, where minute hemorrhages were found 
between the nerve fibres. Ascending towards the decussation 
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of the pyramids, the nerve cells in the anterior horns became 
more numerous, and a few, at the inner and anterior portion 
of the anterior horns, appeared to be normal; but the majo- 
rity presented some of the before-mentioned changes, and all 
stages were seen from the cells presenting only a yellow zone 
round the nucleus, and a generally glassy appearance, to the 
swollen globular cells, whose nuclei were hidden by a dense 
accumulation of dark-brown granules. 

In the lateral columns the sclerotic changes became less 
and less marked, and could not be traced into the decussation. 

The blood-vessels both of the grey and white matter were 
engorged, and small hemorrhagic points were scattered in the 
grey and white substance, but specially in the former. 

At the region of the decussation of the pyramids the morbid 
changes were less evident; but in the nucleus lateralis a few | 
degenerated ganglion cells were found, while throughout the 
whole breadth of the cord the blood-vessels were engorged, 
and small hemorrhagic points were scattered. 

At a higher level (the commencement of the olivary 
nucleus), hemorrhages, appearing to the naked eye as minute 
brown spots, were found in the central raphe, and smaller 
hemorrhagic points were scattered irregularly over the section. 
The ganglion cells in the olivary nucleus, the nucleus gracilis 
and nucleus corneatus were intact, as were also the large cells 
of the hypoglossal nucleus ; but the cells in the nucleus of the 
spinal accessory were loaded with dark-brown granules. No 
abnormal changes were visible in the remainder of the tissue 
of the medulla at this level. 

Still higher, where the floor of the central canal opened out 
into the floor of the fourth ventricle, the same appearances were 
still presented; the nuclei of the hypoglossal nerves were 
healthy, but the cells in the vagal nuclei were loaded with 
dark-brown granules, and some of these cells had lost their 
processes and become globular. At this level, blood-vessels 
on one side of the medulla, running just below the nuclei of 

j the vagus were greatly distended and engorged ; at a slightly 
higher level this vessel was ruptured, and the effused blood 
had separated and destroyed the cells of the nucleus of the 
vagus on that side. 
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Above this level the abnormal appearances gradually ceased, ., 
and in the pons the nuclei of the 5th, 6th, and 7th nerves 
were healthy. The nucleus of the glossopharyngeal nerve was 
healthy, and in the pons the only abnormal appearance re- 
maining was a dilatation of the small vessels and their en- 
sorgement with blood; but the hemorrhages were no longer 
found. 

The changes here described resemble very much those re- 
corded by Cornil and Lépine,’ especially as regards the 
vascular changes and hemorrhages. From the fact, that 
these vascular changes were well marked in the highest _ 
cervical region, and also in the medulla, where as yet the 
changes in the ganglia cells were much less marked than 
in the lower cervical, dorsal, and lumbar regions—I am in- 
clined to believe that the process is of a chronic inflammatory 
nature, with changes in the blood-vessels and hemorrhage 
in their neighbourhood, and that the atrophy of the motor 
cells is secondary to the vascular lesions. That the vascular 
lesions often play the primary and most important part in many 
spinal diseases is seen from the recent observations on scle- 
rosis in patches, diffuse spinal sclerosis, &c., where the vascular 
lesions are looked upon as the primary cause. The grey 
matter, being softer in structure and richer in blood supply, is 
even more likely to be affected by primary vascular changes, 
‘and the atrophy of the large ganglia cells would be easily 
explained. 

There is only one point more in connection with this case 
to which I wish to draw attention. It was noticed’ during the 
latter part of the patient’s illness that the so-called tendon- 
reflexes of the upper extremities were present, though there 
were no contractures, and it will be noticed that in the upper 
dorsal and lower and middle cervical region the spinal cord 
showed distinct lateral sclerosis. As the reflexes were noticed 
(though they had been looked for before) after the paralysis 
and atrophy of the limbs had set in, one cannot help thinking 
that they were secondary to the changes in the ganglia cells, 
and that this case, apart from the different clinical course, ` 
cannot be looked upon as a case of amyotrophic lateral sclerosis. 


1 “Gaz, Méd. de Paris) 1875, No. 11. . 
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Case IV.. 


The next case I have to report is one which shows the 
difficulty of forming an accurate diagnosis. The patient when 
admitted had paralysis and atrophy of the lower extremities, and 
also of the muscles of both hands and forearms, the extensors 
being chiefly affected ; there were also some bladder troubles. 
These symptoms came on within a few days, and were ac- 
companied by pains in the lower extremities; the tendon- 
reflexes in the lower extremities were absent, those in the upper 
extremities were present. Soon after admission the patient had 
complete anwesthesia of the lower extremities and abdomen and 
chest, up to the third rib on the left side and sixth rib on the 
right side. Three weeks after admission the patient had a 
slight attack of pneumonia, with albuminuria. Though there 
was only the history of gonorrhea with orchitis, the patient 
was submitted to an energetic antisyphilitic treatment, and 
recovered completely in a comparatively short time. I 
happened to see the patient a few days ago, and he was then in 
perfect health, being able to walk twelve to fifteen miles 
with ease. There is now no trace of either paralysis or atrophy, 
andthe tendon-reflexes of the lower extremities have reappeared 

The following is a brief outline of the history of the patient's 
illness. 

Alfred K., fishmonger, wet. 45, was admitted into the 
Infirmary on Feb. 18, 1884. 

The patient has lived in Manchester for the last fourteen 
months. Seven years ago he came to England from India, 
having been there twelve years in a regimentof Lancers. During 
his stay in India he had a bad atteck of dysentery in 1871, but 
he never had ague; he has not had syphilis, but twenty-seven 
years ago had an attack of gonorrhoa, followed by the swelling 
of one testicle some months after; since then he never suffered 
from rash, sore throat, or any symptoms pointing to syphilis. 
He has been rather intemperate, and taken alcohol freely and 
_ regularly for twenty-five years, He has been married for 

twenty-four years; his wife had one miscarriage twenty- 
three years ago; after this she has had two children, of whom 
one diedewhen six years old from some brain disease, 
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The patient’s father died at the age of 84, his mother at 80. - 
He has a brother and sisterliving who are healthy ; two brothers 
and one sister died; the nature oftheir diseases he does not 
know. f AAS 

Since his return from India the patient’s health has been 
exceptionally good, and he has not suffered in any way. 

Ten days before admission he noticed his legs giving way; 
his walking rapidly became worse, so that six days before 
admission, therefore in the course of four days, he was unable 
to walk at all; four days ago he noticed his hands becoming 
affected, and he was unable to hold anything in them. He was 
troubled at the same time with pain in his legs, and a distinct 
girdle pain round the abdomen; he was unable to control 
his bladder, and his bowels were confined; and after taking 
aperients he noticed that he had lost also some control 
over his sphincter. 

Condition on Admisston—The patient lies in the recumbent 
posture, from which he can only rise with great difficulty; he 
is not able either to stand or walk, nor can he grasp or hold 
anything in his hands. There is marked atrophy of the lower 
extremities, and also of the hands and forearms; there is some 
slight cedema over dorsum of foot and lower end of leg on each 
side, There are several recent bruises on both legs, which the 
patient says were produced by repeated falls at the commence- 
ment of his illness. There are no enlarged glands to be 
felt anywhere, and the appearance of the face is healthy, and 
contrasts with the condition of the limbs. There is marked 
arcus senilis. There are no cerebral symptoms; the special 
sense-organs and cranial nerves are normal; the muscles of 
face and neck are unaffected. 

Upper Eetremities—On the right side the shoulder and arm- 
muscles show considerable amount of power; the extensors 
of the wrist and finger are very weak; the flexors much less 
so. He can supinate and pronate, though to passive resist- 
ance these muscles appear weak; he cannot flex the index- 
finger or thumb, and is able to adduct the thumb and oppose 
it to the hand but slightly. There is marked atrophy of the 
thenar and hypothenar eminence, and of the muscles of forearm. 
The patient complains of pain in the shoulder, arms and hands. 
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“No tendon-reflexes can be elicited. The left upper extremity is 
affected in a similar vay; only to a still greater extent, the 
pationt i is unable to raise Hig left arm above his head ; resistance 
to passive movements is weaker, and the paralysis both of the . 
extensors of the wrist and of.the fingers more marked. Tendon- 
reflexes are present on the left wrist and above elbow. 

Lower Eetremtttes—The patient is unable to extend the foot 
or any of the toes on either side; he is unable to extend the 
knees or thighs, nor is he able to adduct or abduct either leg ; 
he is, however, able to flex the knees and also the thighs, though 
there is not much power in the flexors, as seen by their resistance 
to passive movements. There is marked atrophy of both legs 
and thighs, and the muscles feel flabby. On the whole the left 
lower extremity is weaker than the right. The superficial and 
deep reflexes are absent. The patient complains of pain in his 
legs and thighs. Some of the paralysed muscles show fibrillar 
twitchings. The cremaster, abdominal and epigastric reflexes ` 
are absent. The presence of scapular reflex is doubtful. The 
patient has some loss of control over his bladder, and also over 
his rectum. 

The examination of the thoracic and abdominal organs shows 
nothing abnormal. The urine has sp. gr. 1018, is faintly acid, 
contains neither sugar nor albumen. ' 

Feb. 21.—The patient complains of numbness of his legs, and 
examination shows an almost complete anesthesia of both lower 
extremities, and extending on the left side to the crest of ilium, 
both front and behind, and on the right side as far as umbilicus. 

Feb. 22.—The anesthesia remains stationary on the left 
side; on the right side it now reaches a line corresponding to 
lowest point of ensiform cartilage and passing in a semicirclo 
right round the back to the middle line. Above the line of 
aneesthesia there is a small band of hyperssthesia. There is no 
anesthesia of the upper extremities. Sense for pain and for 
temperature appears normal in the anesthetic region. 

Feb. 23.—The anmsthesia has now reached on the right side 
a line corresponding to the fifth rib, and passing round to the 
middle line in the back. The anesthesia on the left side has 
increased a little. The condition of the patient has not 
undergone any other changes. 
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The patient is now ordered mercurial unction and iodide 
of potassium, twenty grains per dose, three times daily ; also 
a chlorate of potash gargle. : 

Feb, 24.—The upper limit of the aniisi on the ‘right 
side has now reached the third rib. The condition is other- 
wards unchanged. 

Feb. 28.—The anesthesia is rather less; the patient noticed: 
some slight improvement of his paralysis. He can move the ` 
toes of his right foot slightly and can extend the right wrist 
better. The left upper and lower extremity remain in the 
same condition. 

From this date the patient’s symptoms began to improve. 

The electric reactions taken at different time showed degene- ` 
rative reaction, as shown from the following data, observed on 
February 28th :— 


FABADIO Contracriurry or Mousouss, 


Upper Extremity : Rieu. Ler, 
Biceps 7 se 80 mm . 76 mm. 
Triceps o” . 70mm .. 65mm. 
Extensores digit. .. 20mm. ., 15 mm. 
Flexors of digits .. 40 mm. .. 80 mm. 

Lower Extremity : 

Tibial antlo, “ 60 mm. .. 60 mm. 

Extensor digit. long. 35 mm ., 30 mm. 

Quadriceps ., oe 70mm ., 65 mm, 
Gatvanio Ruacrions, Dror Musounar. 

Upper Extremity : Riaur. Larr, 
Extens. digit. .. » KCO-15e, 25 


ACO-100. 15 
Flexor digit, .. es KOO - lic. 200. 
AOC - 1e 15o. 


Lower Extremity : 
Tibial antic, KOO 10 15 
ACO 10 10 ` 
(strong contr.) 


Extens. Jong. digit, . KCO 15 15 
ACO 15 10 
(strong.) 
The other muscles were tried on other days with similar 
results. 
On March 7th the patient’s temperature, which up to now 
had always been nearly normal, suddenly rose to 100, and he 


w. 
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complained of pain in his right chest. Physical examination 
on March 8th showed dulness over the right base behind, and 


_crepitation with every inspiration over the dull area. 


On March- 9th the temperature was 101° 2; the physical 
condition of the chest the same as before. ' The patient 
brought up some rusty sputum. The paralytic symptoms 


‘had remained stationary the last few days. The urine con- 
` tains a-small trace of albumen, sp. gr. 1023,—scanty. 


* After this attack of pneumonia the patient’s condition _ 
rapidly improved. The lung symptoms had disappeared by 
March 23rd, the albumen a few days previously. 

The anesthesia had considerably receded, and was now 
(March 28rd) limited to the legs and thighs, but extending 
higher on the right than on the left side. The patient is 
able to extend his toes slightly ; he can also flex the index- 
finger and thumb of right hand and slightly extend the 
right wrist. The left upper extremity is recovering much 
slower. Several of the muscles of the lower extremity, such 
as the vasti interni, the adductors of the thigh, and the 
quadriceps, act much better. 

By May 31st, 1884, the patient had sufficiently gained 
power to be able to walk with the help of sticks, still 
dragging the legs, owing to the weakness of the extensors. 
The arms and hands have improved most markedly, and he 
can now grasp fairly well and perform even delicate move- 
ments with his fingers. . The anesthesia has completely 
disappeared. The superficial reflexes are now present, but the 
deep reflexes have disappeared. There are still the tendon- 
reflexes in the left upper extremity, but much less marked. 

The iodide of potassium had been continued, and up to the 


) present (May 31st), the patient had forty inunctions. For the 


last month he had been treated with weak galvanic currents. 
On July 14th the patient was fit to be discharged, and he 
was sent to the Convalescent Hospital at Cheadle, where he 
remained for two months. He returned completely cured, and 
is now perfectly well. The patellar tendon-reflexes, which 
had remained absent for some time yet, have now reappeared. 
As regards the nature of the lesion in this case, I am 
inclined „to believe that it was diffuse central myelitis, 
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with some meningitis, probably of syphilitic nature. The 
symptoms correspond closely with those seen in two cases 
described by Déjérine,’ and in a case given. by Putnam? 
These cases terminated fatally, and the lesion was chiefly an. 
inflammation affecting the anterior and posterior grey matter. 
The anesthesia being so distinctly limited, and being more 
marked on the right side, while the paralysis and atrophy 
were more pronounced on the left side (especially in the arm 
and hand), one might think of a syphilitic tumour; yet if this 
had been the case, and if the tumour were situated in the 
cervical region, we should have expected spastic paralysis of 
the lower extremities, and not atrophic paralysis. The con- 
tinuity of the motor and sensory troubles from the lowest 
lumbar to the cervical region, strongly support the view, that 
a diffuse central myelitis affecting the grey matter was 
the cause of the symptoms observed. The implication of 
the bladder and rectum, apart from the exact linear limitation 
of the anresthesia, show at once that the case was not one of 
peripheric multiple neuritis, or alcoholic paralysis. 
1 ‘Revue de Médecine,” Jan. 1884. 
3 ‘Journal of Nervous and Mental Diseases,’ 1885. 


(To be continued.) 


AN EXPERIMENTAL ENQUIRY INTO THE NATURE 
OF THE OBJECTIVE CAUSE OF SENSATION. 


BY JOHN B. HAYORAFT, M.B., B.80., F.B.S.E. 
Professor of Phystology, Mason College, Birmingham. 


Tue ptesent lecture, recently read before the Birmingham 
Philosophical Society, is an extension of a short communication 
to the Royal Society of Edinburgh,’ and includes an account 
of some experiments conducted in my laboratory in the Mason 
College, together with a discussion of some general psycho- - 
logical problems. 

If a stimulus, say a rapidly interrapted electrical current, 
be applied to the body for a definite period of time, it will 
of course produce a sensation; but that sensation will not 
coincide in.time with the stimulus that produces it. In the 
first place, the.sensation will not commence as soon as the 
stimulus is applied, and secondly, it will continue after the 
withdrawal of the stimulus. In the first part of this paper 
we shall discuss this non-coincidence in point of time between 
duration of the sensation and the stimulus. 

The sensations have their seat in the brain, and the 
impressions require a definite time before they can reach this 
part of the body, situated as it is in so central a position. 


Fie. 1. 
————————— 
A B C 


Let A, Fig. 1, represent a particle (cell) at the surface of the 
body which is stimulated; B, a nerve passing from it towards 
a sensitive particle (cell) C in the brain. A definite time 

1 Proceedings R.S.E., 1883, p. 246. Abstracted in “Bram,” April 1884, 
p 141. ° 
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must elapse before A is excited by a stimulus, and the impulse 
thus set up has time to travel along the nerve B and throw 
into excitement the -cell ©. A nervous impulse travels no 
faster than some forty yards in a second, and from this factor 
alone—allowing three feet for ‘the average length of a 
nerve path—the sensation. will be delayed one-fortieth of a. 
second. 

But the sensation remains after the stimulus has an 
withdrawn. IfI pin a small patch of red paper near the edge | 
of this wheel, and then cause it to revolve, you will observe 
that the red patch moves round, then it appears to elongate, 
and finally, as the speed of rotation increases to some ten or 
fifteen revolutions per second, it is seen in the form of a 
complete red ring. You will remember, too, that in the 
firework known as the “Catherine Wheel,” one part alone is 
alight, yet, when it revolves, one sees a ring of flame. 

What is the explanation of this? At any given instant the 
patch of red or the coloured flame is at one spot only ; how is 
it seen as if it were at all points of the circle in which it 
moves? This is very easily explained, for the sensation 
produced by the patch remains after the latter has moved 
away, and if we suppose that the patch starts from a certain 
point and revolves so rapidly that it comes back to that same- 
point in a period of time less than the time that the sensation 
remains, we shall be sensible of a continuous ring. 

This may be demonstrated in another and perhaps & more 
conclusive way. Iwill attach the patch of red to a steel spring, 
which can be caused to vibrate. .I will now set the spring ia 
such a manner that it will appear five times during each second 
above this screen, disappearing five times below and behind it. 
You are now conscious of a flickering sensation, but on altering 
the spring, so that it may vibrate ten times instead of five, the 
red patch appears continuously in front of the eye. The red 
object is, however, being continually withdrawn from view for 
‘periods of one-twentieth of a second. The sensation must, 
therefore, persist for this time. 

In the case of hearing, Helmholtz found that when the 
“beats” follow one another at the rate of twenty or thirty a 
second, they cease to produce individual impressiops, fusing 
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into a jarring grating, rough sound, which may be heard even 
when 180 beats affect the ear during the same interval. 

_ Physiologists tell us, that in the case of tactile sensibility 
no less than 1400 impressions must stimulate the finger tip 
before they become-fuséd. This statement is or is not correct, 
according to our interpretation of the word “fused.” If it is 
meant that then, for the first time, they cease to produce in- 
dividually a sensation, it certainly is not true. At most it isa 
very superficial description of what may with care be observed. 
Touch this revolving toothed wheel. On turning it very slowly, 
each little tooth will be felt in its turn, and will be recognised 
by a separate feeling of impact. z 

Increase somewhat the speed of rotation and it will be no 
„longer possible to recognise each separate impact, but a sensa- 
tion will be produced which we call “roughness.” Rotate 
more rapidly, and the wheel will feel of a finer and finer 
roughness, until, when 1,400 teeth are brought in contact 
with the finger tip during the period of a second, it will feel 
like a rotating smooth wheel producing inerely a shearing or 
displacement of a portion of the skin touched. 

There are, then, three periods. In the first, we can dis- 
tinguish in consciousness each individual impact and the gap 
which separates it from the next impression. In the second, 
they have lost their individual character and produce a sensa- 
tion—“ roughness.” In the third this feeling changes into 
that of smoothness. 

These periods are not sharply demarcated one from another, 
yet one may state approximately in one’s own experience where 
one begins and the other ends. In my own case impacts as 
rapid as forty per second are recognised as distinct; forty to 
1,500 produce roughness, and above that number a sensation 
results similar to that produced by a rotating smooth wheel. 
The number forty is probably too high. With very strained 
attention, I sometimes fancy I can distinguish as many impacts 
in a second. Perhapsit would be safer to put it down at thirty. 

These numbers were determined by allowing a vibrating 


1 «The Sense of Tone, as a Physical Basis for the Theory of Music,” Eng. 
Trans., p. 258. In English works Helmholtz has been generally misquoted. He 
never says that 180 beats may be heard individually in a second. 
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steel rod to strike the finger tip. Its pitch could be varied at 
will by weighting it or by altering its length, and could exactly 
be determined by arranging it so as to write on a smoked 
cylinder revolving at a known speed. 

We can see, from the results of this experiment, striking 
analogies between the sense of touch and the senses of sight 
and hearing. In the case of the red object attached to the steel 
spring, in the case of the beats, which are intermittent sounds, 
and in the case of the revolving toothed wheel, we find that on 
increasing the frequency of the stimulus the sensations pass 
throngh three distinct stages. In each case the slowly inter- 
mitting stimuli are formulated separately in consciousness, 
each is followed by a period of rest, and then another is felt. 
Such slow periodic stimuli may be productive of great pleasure. 


Fia. 2. 


Slow beats may produce considerable artistic effect ; the ticking 
of a watch and the “passes” of a hand over the skin may 
induce hypnotism. Slow intermittent stimuli are pleasurable 
and soothing—instance the rhythm of poetry and the rocking 
of a cradle. ` 


Let the line A indicate the time of application of a slowly - 


intermitting atimulus. The line A’ shows the duration of the 
resulting sensation. The two lines are arranged in vertical 
series. When they rise above the abscissal line, they indicate 
respectively that at that point the stimulus is being applied or 
the sensation felt. On striking below the abscisgal line, the 
atimulus is being withdrawn in A, and the sensatién ceases to 
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be felt in A’. These lines indicate in a graphic way the 
condition of things in this first stage; two sensations being 
separated one from another by a period of rest—the curve 
descends below the abscissal line. 

When, however, the frequency of the stimulation is increased, 
so that they are no longer individually felt, you obtain a con- 
tinuous sensation, which varies periodically at first in its 
intensity, and indeed in the first part of this stage we may be 
conscious of this variation. This may be graphically repre- 
sented (B and B’). The curve B represents the stimuli which 
_ ate seen to follow one another more closely. In B' the 
-sensations have not time to disappear before the result of the 
next stimulus follows on. 

The sensations are now as unpleasant as those produced 
by slow intermission are pleasant in their nature Few 
things are more annoying than the flickering of a gas jet. 
Helmholtz has shown, that the cause of dissonance in music 
occurring when certain notes are sounded together is caused 
by the rapid beats they produce. When this wheel revolves 
so that thirty or forty teeth touch the finger tip, you remark 
that it feels rough, a term standing for a sensation or idea 
which is not of a pleasant kind. Thus we say “a rough 
fellow,” meaning thereby a man whose activities are not of an 
agreeable nature. In the case of touch, and algo of hearing,’ 
this second stage is much prolonged, being still of a disagree- 
able nature, although the sensation is absolutely continuous. 

In the third, stage the sensation is also continuous, and is 
not to be distinguished from a stimulus constantly applied. 

Why stimuli, differing only in their.frequency of appli- 
cation, should produce such different effects on the organism 
we cannot say. This question is, to a certain extent, out of 
the range of present experimental inquiry, and its considera- 
tion must therefore be postponed. It is enough that we can 
state this general psychological law, which applies to senses 
such as touch, sight, and hearing, where the sensations coin- 
cide pretty exactly in time with the stimuli which produce 
them, but not for the senses of temperature, taste, and smell, 
where the limits of the sensations are very diffuse. “Slowly 
intermitting. stimuli are followed by slowly intermittent 
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sensations, which intermittence is pleasurable, provided the 
stimulus itself be not, of a disagreeable nature. Increase the 
frequency, and the sensations become fused into a disagreeable 
rough sensation ; and finally, i inthe third stage, they produce 
‘a continuots smooth - ‘sensation, not to be distinguished in 
quality fiom the same -stimulus constantly. applied.” It is a 
` gurious fact, that in ‘tactile sensibility the same sensation is 
produced, whether a single portion of the skin be stimulated 
in rapid ‘succession, or a stimulus be rapidly applied to a 
series of sensory surfaces, one after the other. Roughness is 
produced, whether you place your finger against a revolving 
wheel, or draw the smooth edge of a knife, held vertically, 
along the front of the finger. In all cases it is combined with ' 
tickling, if the stimulation be very light. Hold a tuning- 

fork, set in vibration, against the lip; it tickles intolerably ; 
~ draw a pin along the lip, and the same feeling is produced. 
Of course you are aware of the difference between the two, 
because the location is different. Both produce tickling. In 
one case this is associated with contact at one spot, in the 
other with contact shifting along the lip. The feeling of - 
tickling and of roughness seems, then, to be produced when- 
ever a series of nerve impulses, following one another in rapid 
succession, reach the sensorium, no matter whether they all 
came from one sensory point, or each one from a different 
sensory surface. 

As no experiments, so far as I am aware, have been con- 
ducted upon the coincidence in time between the stimuli and 
sensations in the sense of temperature, I undertook a series, & 
portion of which I will now describe. 

Touch this iron ball, which is a good conductor of heat, and 
you will be conscious at once of a sense of impact, but only 
after a very appreciable interval will you feel that it is cold. 
On withdrawing the hand the sensation of cold remains for 
some time. Obviously, tho coincidence in time is not so exact 
in the senso of temperature as in touch. For more exact study 
of these phenomena I have used a very simple piece of 
apparatus. A long and slowly vibrating rod, 3ft. to 4ft. long, 
was ‘fixed to an iron vice, and to its free end a glass bottle was 
attached. To this was fitted a cork, thgough whioh passed an 
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iron rod. The bottle was filled with a mixture of ice and salt, 
which cooled the rod in its whole length: The vibrating rod 
brought the cooled rod periodically upon the finger tip; it was 
held there for half a second, or long enough for it to be felt as . 
a cold body, and then allowed to swing. back. It was found 
that if the iron was brought periodically in contact with the 
finger, each time after the lapse of a second a continuous and 
uniform sensation of cold was produced; if after a second 
and a-half, each impact was associated with a separate sensa- ` 
tion of cold. The sensation remains for more than a second 
after withdrawal of the stimulus, but not for so long as 
a second and a-half. As will be presently shown, the same 
results are not obtained when other parts of the body are 
stimulated. 

Sensations of cold and heat, as well as of impact, result from 
stimuli applied to the surface of the skin. Remove this, and 
the subjacent bones and muscles are found insensible to these 
stimuli. Now the skin is a large and extensive tissue, and 
microscopical sections taken from various parts show con- 
siderable differences. Some parts are more richly supplied 
with nerves than others, and these are regions where sensation 
is acute. In many places the horny outer layer, into which 
the nerves do not pass, is very thick, and it may be developed 
into protecting structures, such as nails and hairs. The 
experiments on tactile and thermal sensibilities, recorded in 
this paper, have been made with the skin of the finger tip. 
Let us extend the enquiry, and examine other parts of the 
skin. It is well known that all parts of this tissue are not 
equally sensitive to touch. The skin of the finger tip and the 
front of the hand can be stimulated by the impact of a lighter 
body than will affect the skin of the back of the hand. Again, 
the skin of the front of the arm is more sensitive than that of 
the dorsal surface, and still more so than the skin covering the 
shoulders. Together with this difference in actual sensibility, 
the brain is unable to localise impacts which affect the less 
, sensitive parts so exactly as those which affect the more 
sensitive parts. If the points of a pair of compasses, less 
than one millimetre apart, touch the finger tip, they may be 
distinguisked one from the other, but over the skin of the 
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back they may be held over an inch apart, and yet give rise 
to only one impression. This difference, not to be discussed 
here, is due (partially, no doubt) to the arrangements of the 
‘peripheral nerves. What I propose to discuss is, whether 
the non-coincidence in time between the stimulus and the 
sensations varies with the sensibility and powers of localisation 
of the surface. 

If a rod, vibrating some twenty times a second, be held to 
the finger tip or lips, sensations of distinct impacts may be 
felt. Allow the rod to vibrate upon a surface less sensitive, 
say the skin over the sternum, and the impacts are indivi- 
dualised almost as before. I should mention that inasmuch as © 
the skin is less sensitive, the amplitude of the vibration and 
force of the impacts must be increased. There is little 
difference then, in this respect between the more sensitive and 
less sensitive parts. On experimenting with the toothed 
wheel applied to the sternum, it is impossible to obtain the 
finely rough sensations with rapid rotation which could be felt 
-by the finger tip. This is probably due to the less sensitive 
nature of the surface, and the impossibility of pressing the 
wheel upon the skin in order to compensate for this without 
producing at the same time injury to the surface. We see, 
then, that in less sensitive parts the sensation coincides in 
time almost as exactly with an applied stimulus as in the case 
of the more sensitive parts, whereas the space localisations are 
.80 different. 

Let us now extend our observations on. the sense of 
temperature to other parts of the body. Apply after intervals 
of a second a good conductor—say an iron ball—to the skin of 
the bare arm; distinct sensations will be recognised on each 
application, whereas a continuous and unbroken sensation is 
produced on touching the ball in the same manner with the 
finger tip. This is not due to the fact that the arm is usually 
protected, and in consequence might be conceived as less 
inured to cold, for the same obtains with the skin covering 
the forehead and lips. The difference is partly due to variations è 
in the thickness of the epidermis—a bad conductor—which ° 
separates the body touched from the nerves situated in the 
lower layers of the skin. The corneous fingers ofe a working- 
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- man allow but slow conduction and a sensation is perceived - 
only after a lapse of two or perhaps three seconds. 

In our study of the senses of hearing, sight, and touch, I 
have shown that we are able to perceive twenty or thirty 
sensations in a second, and, but one, or at most two, sensations 
of cold or heat may be felt. We find that the sensations of 
taste and smell, like those of temperature, spread over a longer 
period of time, and are not sharply limited in duration. 

Herbert Spencer, in his “ Principles of Psychology ” (vol. i., 
p. 169), calls attention to this difference, distinguishing 
between peripherally initiated feelings caused by internal 
disturbances—some of. which he says are extremely indefinite, 
and few or none definite in a high degree—and feelings caused 
by external disturbances which are mostly related quite closely 
alike by co-existence and sequence. He illustrates this by 
the fact, that our states of consciousness in connection with 
vision and hearing are more sharply limited in time and space 
than those in cunnection with smell and taste, and, still more, 
hunger. 

Now, discarding the fact that when considered develop- 
mentally, the retina at any rate is far more internal than the 
mouth or nose, the former being really a portion of the brain, 
the latter.puckerings in of the surface, I would suggest that 
the all-important factor producing this difference is not 
anything in the brain, nor in the nature of the feelings 
themselves, as Herbert Spencer seems to me to indicate, but in 
the nature and arrangements of the end organs. If the point 
of a pin impinges upon the finger tip, the epithelium is 
depressed, and at the same time the nerves of tactile sensibility 
are stimulated, and on withdrawing the pin they are in a 
condition of rest. Also in the ear, the sound vibrations 
travelling rapidly into the internal ear cause the structures 
there (the basilar membrane and rods of Corti) to vibrate, and 
—ag we are aware from our knowledge of the action of one 
vibrating body upon another—they do this very rapidly. 

/ Far otherwise with the senses of smell and taste. When 
odorous particles pass into the olfactory or upper part of the 
nasal cavity—in which the nerves of smell are placed—it is by 
diffusion from the lower or respiratory part of the nose. If 
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the breath be held, and a piece of incense paper be burnt in 
front of the face, some time may elapse before the scent is 
perceived, because the odorous particles have in fact to diffuse 
into a closed sac, slowly increasing in numbers. If,on the 
other hand, the experimenter “sniffs” the air, the stimulus 
will be more rapidly perceived, because a large number of 
odorous particles are carried rapidly through the lower 
chamber of the nose, inducing out-currents from the upper 
chamber, which consequently becomes immediately filled by 
these. In like manner, the closed sac has to get rid of 
odorous particles from within it by this same slow process of 
- diffusion, before the odour ceases to be felt. The application 
and removal of the stimulus is then a gradual process. The 
feeling produced is therefore gradual in coming on and slowly 
passes off. 

In the case of the sense eof taste, the same holds true. Sub- 
stances held in solution are alone tasted; the tongue is 
covered with a layer of mucin derived from mucous and 
salivary glands, and the nerves are not superficial but 
. embedded in the epithelial covering. It will be easily under- 
stood that in this case also the accession of a sensation must, 
from the nature of the stimulus, and the position of the end- 
organ, be gradual in its production and slow in passing off, 
‘and therefore not strictly limited in time. The watery 
solution has to mix in the first place with the mucin covering 
the tongue, before it can reach the sa aa situated i in the 
epithelium. 

Tn the case of hunger again, the limitations in 1 time are due 
entirely to a condition of things other than mental. - The 
fulness of the alimentary canal is associated with a feeling of ` 
comfort, and when no food is present there with a feeling of 
hunger; and as there is every conceivable transition between 
a condition of full stomach and an empty one, so.the passage 
of the one sensation into the other must pass through innumer- 
able transition states. 

If it be needed, another example may be mentioned in the 
case of the cold body applied, to the horny tip of the finger, 
and to the thin skin covering the sides. The nerve-endings 
are pa by. the addition or withdrawal of heat from the 
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nerves of the skin. This is gradual, and does not correspond 
to the application of the cold body to the surface because of 
the horny epithelial covering. Where this covering is thin, 
the limitation in time of the sensation is more definite than 
where‘it is thick; and could we apply the cold body directly 
to the nerve end-organ, the limits would then be very sharply 
defined. Cover the hand with a glove, and the limits would 
be very ill-defined indeed. 

Sufficient evidence has, I think, been adduced to show that 
where the limits of a sensation are not well defined in time, 
we may conclude that this is not due to anything in the 
nature of the sensorium, but depends upon the way the 
external energy is changed into nerve energy in the terminal 
end-organ. ` 

Let me define a sensation as the result of a transformation 
of the energy travelling along a nerve of sensation from with- 
out, into the energy manifested by the nerve cell to which it 
passes. We have, I insist, no reason to doubt, that if that nerve 
energy travelled twenty times a second along a nerve of smell, 
of taste, hearing, or of sight, we should be conscious of twenty 
separate sensations in each case. 

That such a transmission is impossible in every case we 
know, but it is due to the fact, that in these cases the nerve 
cannot be stimulated from without so frequently. 


A theory advanced, that quality in sensation depends for tts 
objective cause upon the “ frequency” of the vibration of the 
stimulus which produces tt. 

The air may be caused to vibrate at infinitely long or in- 
finitely short periods, and at all intervening rates. If I pull 
this long steel band which is fixed to an‘iron vice and then let 
it go, it will vibrate and set the air in motion. It is now 
vibrating some ten times a second, but, although the ampli- 
tude is very great, you hear no sound. Shorten the band, 
incréasing therefore its frequency of vibration, and you hear a 
low deeply-pitched note. Continue to shorten, and the note- 
becomes higher, and higher, and at last you can hear nothing 
at all, We see that here, at any rate, the different sensations 
you wereeconscious of depended upon the freqifeney of vibra- 
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tion of the air set in motion by the vibrating steel band. The 
steel band—and the same applies to other sounding bodies— 
not only vibrates as a whole, but also in parts, so that the air 
is moving in rather a complex manner. We have the move- 
ment of the air corresponding to the movement of the band, 
as a whole producing what is called the fundamental tone; 
and in addition, movements corresponding to vibrations of 
parts of the band, and producing the “harmonic tones.” . 
Now, the sensory quality which distinguishes one instru- 
ment from another—the difference say in the “sound” of a 
string stretched upon the sounding-box of a guitar, and 
another attached to that of a violin—depends upon a differ- 
ence which these boxes produce in the number and strength 
of these harmonics; upon, in fact, the intensification of certain 
frequencies. The multitudinous sensations of the Concert Hall 
or Opera are produced by immense numbers of little waves, 
varying infinitely in periodicity, falling upon and stimulating 
the ear. , , 
Much the same may be said of sight. A something 
called “ Ether” may be thrown into vibrations, and these canse 
the sensations light and colour when they fall upon the retina. 
When a ray of light is passed through a prism, the vibrations 
of which it is composed are separated out im a scale called the 
spectrum. At one end, in the region of the ultra-red, we have 
slow vibrations. Like the very slow vibrations of the steel 
band, they produce no sensation. Higher in the scale where 
the rapidity is grenter (some 481 billions per seeond) a sensa- 
tion called red is produced. As we pass higher in the scale, 
the sensation changes into orange, then into yellow, green, 
blue, and last of all violet. Where still more rapid vibrations 
are found, namely in the region ultra-violet, no sensation— 
again the analogy with the steel band is seen—is produced. 
We see here again, that it is frequency or rapidity of vibration 
which determines the quality of the produced sensation. l 
For the last few years I have held as probable, that much 
the same holds for the senses of taste and smell, believing that 
just as a certain vibration will produce, say, a sensation of 
colour or of sound, so the periodicity of the vibrating particle 
given off from the scented rose, or of the molecule if solution, 
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will determine the sensation of smell or taste produced. This 
is now removed from the field of mere speculation, and one 
“may look forward to a time, perhaps not far distant, when in a 
more advanced state of molecular physics one may be able 
actually to determine the rate of vibration of even complex 
substances; a time when the arrangement of a bouquet or 
menu may be as scientific as thorough-bass. 

Professor William Ramsay, in a very valuable communica- 
tion to “ Nature” (June 22nd, 1882), has brought forward, I 
think, some very important facts as to the objective cause of 
smell. He finds that gases of very small molecular weight, 
and therefore of high pitch, are incapable, like the ultra-violet 
rays and the very rapid vibrations of the steel band, of pro- 
ducing a sensation. All the simple gases, and many of the 
compound ones, are odourless; in fact, a gas must have a 
molecular weight fifteen times as great as that of hydrogen, in 
order that it may be smelt. He has studied certain chemical 
series, for example hydrocarbons, such as the paraffins and 
olefines, which increase regularly in molecular weight. The 
lightest have no smell, but passing up the series odours may be 
perceived, which vary in quality, and increase as a rule in 
strength. There are many other points in this paper which 
show analogies between smell on the one hand, and sight and 
hearing on the other. It seems difficult, however, to find 
examples of very heavy gases which, like the ultra-red 
vibrations, produce no sensation at all. 
` I havė myself been working at the sense of taste, and have 
been already able to arrange many familiar tastes in a scale or 
series, associating them in each case with definite molecular 
vibrations. The subject is not, however, so complete as I 
should wish, and I have postponed its publication. 

I have been also able to arrive at similar conclusions in 
respect to touch. Let me ask you, Mr. President, once more 
to touch this revolving toothed wheel. I turn it very slowly, 
and you feel each separate tooth. Increase its rapidity they 
fuse into a sense of “roughness,” and as I continue to increase 
the speed you pass through every possible degree of sensation 
from a coarse to a fine roughness, and finally, it is rough uo 
more. We have here, in fact, quality of sensation depending 
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upon frequency of impact. There are a hundred grades of 
. sensation intermediate between a very coarse and a very fine 
roughness. These are not grades of quantity, but of quality. © 

It is true, certainly, that there may be a difference in 
quantity, but that is because on rapidly rotating the wheel we 
cannot press the finger against it without fear of injury. 
It is equally true with many sound instruments. On increas- 
ing the revolutions of a syren the music is at first low and 
voluminous, then it becomes higher and less voluminous, but 
more intense. The higher notes of a pane are weaker than 
the lower ones. 

A moment's consideration will jie to show, that this 
“ roughness ” is as much a sensation, with qualitative variations, 
as taste and smell. It is incorrect to say that it is a sensation 
of intermittent stimulation, although it is a sensation produced 
by intermittent stimulation, which is quite another thing. 
From our very earliest infancy the objective cause of the 
sensation has been known to us, yet at first it must have-been 
gained entirely by experience, which without the assistance .of 
the eye would have been very difficult. We can no more be 
said to be conscious of 1000 impacts in a second of a toothed 
wheel, than of 256 vibrations of a wire when the lower © on,the « 
piano is sounded. In both cases we have definite sensations, 
and in both cases we have been able to associate these-with- 
their objective causes, A practised musician on hearing a note 
sounded might name it, and tell the period of the string that 
produced it. After long experience with the sqns¢ of touch, 
after careful attention to the sensations, after- careful ekperi- . 
ment conducted to find the exact frequency of ‘impact ‘producing ` 
these, it would also be possible to say of a given sensation, that ` 
it is produced by so many impacts per second, 

It may further be objected, that an intermittent impet i is 
not the same as a vibrating stimulus. In one case the skin is 
stimulated for a certain time, and then it is stimulated no 
longer, whereas when a sonorous vibration stimulates the organ 


of Corti it is thrown into periodic movement, alternating inf” 


direction, and without a, break in its continuity. This . 
difference is more apparent than real. A child upon a swing 
may be kept in motion in either of two ways. -In theefirst case, 
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by a force applied, say by means of the hand, which shall 
adapt itself in every way to the pendulum action of the swing, 
varying in the direction of its application and increasing in 
amount as the lowest point is reached. This represents one 
vibration producing another. The vibrating arm causes the 
swing to vibrate. Or secondly, the swing might be set or kept 
in motion by short pushes, synchronous with the period of the 
swing. This, of course, represents an intermittent force pro- 
ducing a vibration. We see, then, that although the toothed 
wheel is applied periodically, and is not in itself a vibration, 
it may produce a vibration of the skin. Indeed, as the skin 
has “mass,” this must be the case. In all cases, it is the 
vibration of the sensory surface which is transformed into 
nerve impulse, it matters not how this is produced. It need 
only finally be added that it is possible to stimulate the skin 
with true mechanical vibrations, which produce the same effect 
on the nervous system as the toothed wheel. Instead of the 
ordinary toothed wheel, use a grooved wheel, the border being 
regularly curved. Apply the finger to its border, or place a 
vertical metal spring, fixed at one end to the vice, between it 
and the finger, so that on revolving it pushes the spring alter- 
> nately forwards and backwards. In this case the motion will 
bea true vibration. We have then in touch, as in sight, 
hearing, taste, and smell, not only quantitative variations, but 
in addition a scale, each part of which is quantitatively different 
-froh the rest. `. 
” There is yet’ another sense, that of temperature. Its study 
in- -this éonnection is most interesting. 
` Dord. Bacon anticipated some of the results of the Dynamical 
Theory ‘When he stated his belief, that heat was a kind of motion 
or-agitation of the particles of matter. The ultimate particles 
of gages, liquids, and solids are probably in constant periodic 
movement, and these movements may be transformed into 
nerve impulses. As in the other senses, certain specific 
structures are necessary for this transformation; they z 
“found in the skin. Bring a live coal near the hand; 
particles are in a state of great agitation; it induces ai 
motions in the skin, and these are transformed into nerve 
impulses,ewhich, passing to the brain, produce a sensation— 
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“heat.” If we stop to consider for a moment the various heat 
sensations of which we are conscious, we are struck with this 
very curious fact, that there is an entire absence of quality in 
this sensation. We may have in the other senses different 
qualities and kinds of sensation, and these may, in addition, 
vary in amount or quantity. There is nothing in the sense of 
temperature which corresponds with pitch in musie, or colour 
in sight. We have “more heat” or “Jess heat,”. but it is 
always of the same kind. We cannot distinguish the heat 
of a hot potato from that of a piece of iron at the same 
temperature. 

We must not be deceived by the terms “hot” and “cold.” 
These are not qualities, but two quantities relative to the 
body temperature. In the same way we have light and 
darkness, sound and silence. Just as darkness may be 
leas light, so cold is less heat—indeed the darkness, by common 
experience, may after a time become relatively light, and 
the cold may become relatively warm when afterwards com- 
pared with super-added sensations. Pass from a light into 
a dark room; you can see nothing. In a few minutes you 
become sensible of light. Plunge your hand into tepid water 
after warming it in front of the fire, and it feels cold. Now 
place the hand in ice-cold water, and then into the tepid 
fluid, and the latter feels quite warm. 

There is, then, nothing of the nature of a qualitative 
difference in our sense of temperature, and curiously enough 
there is nothing which, according to our theory for the produc- 
tion of quality in other senses, would produce quality in 
this. 

Physicists tell us, that when a body gains in temperature its 
molecules continue to vibrate at the same rate or frequency, 
increasing only in amplitude. When the skin is heated, from 
whatever source, its molecules do not vibrate either more 
quickly or more slowly than before. We have, then, objectively 
no difference in frequency of vibration, and subjectively no 
difference in quality. 

The experiments of Kirchoff and Balfour Stewart tend to 
show, that at very high temperatures certain “ partial” vibra- 
tions become more pronounced, but before these teneperatures 
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could be reached the skin would be entirely charred. These 
temperatures are therefore outside the range of our enquiry. 

Returning once more to the study of tactile sensibility, the 
usefulness of a sensation will depend upon two things. In the 
first place, it will depend on the extent of the scale of quality 
_ which is present, and in the second upon the smallness of the 
difference of quality that we are able to appreciate. In sound 
we have some eight or nine octaves, which can produce 
sensations; and towards the middle of the scale a practised 
musician is said to be able to distinguish two notes one-sixtieth 
of a tone apart. In sight we have barely an octave, yet within 
this small scale we are very sensitive to minute intervals. 
How about the sense of touch? Taking twenty-five for the 
lowest number in the sense of roughness, and 1,500 as the 
` highest, we have nearly six octaves; more than in sight, but 
not so many as in sound. 


Fie. 8. 


Within this scale what differences can we discern? To 
investigate this question I have constructed the following 
instrument, which may be called the “ touch-board.” 

Tt consists of a series of steel bands radiating from a centre, 
and bounded by two concentric arcs. These are fastened by 
their edges to a board, and are kept “taut” by wires passing 
to metal pins. On the right-hand side the interval between the 
bands is one centimetre, but to the left it is only half a 
centimetre. On drawing the forefingers of the two hands 
across the bands with the same velocity and placed at both 
extremities, the right-hand finger will be stimulated twice as 
often during the same time as the left, giving a difference 
which may be compared with the musical octave, Intervening 
points—not shown in the cut—are placed on the board, 
corresponding to thirds, fourths, &c., down to a quarter of n 
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tone. In practising with this instrument the operator must be _ 

blindfold, and another person should be present in order to 

- reverse the position of the touch-board., This is absolutely 
necessary, for the imagination has much power in this kind of 
experimentation. In my own case it is perfectly easy, without 
a previous experimental course, to distinguish the intervals 
down to a semitone. I do not think Iam mére sensitive to 
roughness—differences—than others who use their fingers. No 
doubt those engaged in many trades, where theré is constant 
testing of the roughness of materials, could distinguish smaller 
intervals. In the case of the blind, too, this sense is of great 
importance. I have not yet tried a blind person with the 
touch-board, but I should expect, that in this case very small 
intervals indeed could be detected. 

In music, we find that small intervals are not distinguished 
so readily in some parts of the scale as in others. Thus 
towards the extreme upper limit, one may be unable to distin- 
guish two notes a semitone apart. It isthe same with touch, 
If the hands are drawn very rapidly across the board, the 
smaller interval cannot be made out. Towards the extreme 
upper limit I am able, however, to distinguish an interval of 
a third. 

The sense of roughness, to which so little attention has been 
given, is yet of great importance. It has qualitative variations, 
almost as great as the musical scale, and the sensations are 
definite, and may be distinguished fairly sharply one from 
another. It is by this sense of roughness that we learn much 
of the nature of the external universe. By it we distinguish 

“the roughened border of a file, the granularity of a surface, and 
the texture of a fabric. Its study has not engrossed the minds 
of physiologists and psychologists, because of the prevalent idea 
that itis merely an intermittent sensation, resulting from inter- 
mittent stimulation. ‘This we have shown not to be the case. 

Let us turn to the larger question, namely, that quality of 
sensation is objectively determined by frequency of stimulation. 
In the senses of sight and hearing this is undoubtedly the case. 
I mentioned that strong evidence has lately been brought 
forward in favour of smell, and some experiments of my own 
on taste tend towards the same result. In touch, too; we have 
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a curious example of a sense where subjective quality evidently 

depends upon objective frequency of impact. A curious 
negative proof is furnished in the case of temperature. Here 
we cannot be said to have any subjective quality at all—merely 
a sense of quantity. On studying objective temperature we 
find that the molecules of bodies, when heated to different 
. temperatures, do not vibrate at different rates, but only at 
different amplitudes. Here we have no variations in objective 
frequency, and no variations in subjective quality. 
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In a series of communications made this year to the Société de 
Biologie and to the Société de Psychologie Physiologique of 
Paris, I endeavoured to show that peripheral excitations and 
psychical operations are accompanied with motor phenomena 
which, under favourable experimental conditions, may be 
demonstrated even by rough methods. These facts, which give 
a material demonstration of some views expressed by modern 
psychologists, may be found worthy of being brought together _ 
here in a condensed form. 

The naturalist Péron had (1800-1804) found that the 
aborigines of New Holland, and the Malays of the island 
Timor, displayed a much smaller power of muscular effort than 
the French sailors with whom they were compared. Dr. 
Manouvrier' made the same remark concerning the majority 
of the savage tribes exhibited in the Jardin d’Acclimatation. 
I have also observed in a certain number of negroes that the 
muscular expression on the dynamometer is inferior to that 
displayed by most Europeans. 

Broca had undertaken, during the latter part of his life, 
researches which, though not found mentioned in his published 
works, have formed the starting-point of our own researches. 
They dealt with the strength, as tested on the dynamometer, 
of persons belonging to various classes of society. The result 
was that the pressure produced by the effort of closing the 
fingers is less among workmen whose profession is solely 
manual, than among those who spend less muscular force, but ` 
whose intelligence is brought into use; and that it is greater 
still among people belonging to the liberal professions, under 

1 “La Fonction psychomotrice ;” ‘Revue Philoscphique,’ Fane, 1884, 
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similar conditions of age. The influence of body-height is not 
considerable. A certain number of experiments show, that 


_ among women, the greatest effect of a momentary effort is 


related to the greatest intellectual activity. 
Dr. Manouvrier has made dynamometric researches on 


_ subjects who do not professionally exercise their muscles, and 


~ 


> thinks that the% energy of the contraction may be related to the 
size of the brain; but there is no proof of this assertion. We 
may assume, however, that the energy of the momentary effort 
corresponds with the habitual exercise of the intellectual func- 
tions, 
It may be objected that it is impossible to determine the 
part played by differences of alimentation and hygiene in the 
production of differences in the energy of voluntary movement ; 
and moreover, that it is imprudent, in such matters, to frame 
definite conclusions from insufficient statistics. It was therefore 
necessary to bring forward new facts in support of this influence 


‘of intellectual work. 


It is generally known that under the influence of certain 
physiological states, such as anger, or of pathological conditions, 
such as maniacal excitement, muscular efforts acquire an _ 
extraordinary vigour; but this exaggeration has never been 
regularly measured. Dr. Manouvrier had already remarked 
that the fact alone of experimenting in public increases the 
strength of the movements; this is true, and we may add, that 
the experiment made before a person of the opposite sex 
exaggerates it still further. This excito-motor influence is, I 
believe, proportionate to the excitability of the sexual feelings, 
and deserves to be studied more fully from the point of view 
of selection. 

These facts are interesting, but insufficient to explain the 
part played by psychical action, which must be put into 
evidence by another method. It is to be noticed at the outset 
that one obtains fairly constant dynamometric results on the 
same individual and with the same instrument, and that 
exercise has but little influence. I have made upon myself 
many thousand experiments, divided into series at several 
months. interval, and have noticed but a very slight and 
gradual incfease. It was important to settle this point before 

P 2 
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investigating the daily alterations due to the influences we | 
have to study. 

Under the influence of intellectual work, the dynamometric 
readings show an increase of one-sixth, one-fifth, or even one- 
fourth, according to the kind of work, and according to the 

more or less steady atten dion given toit. In many explorations. 
I have observed a tendency to an equalisation of both hands— 
i.e. that the left hand (which is weaker than the right by 10 
kilos nearly) often gains more rapidly than the right under the 
influence of the psychical excitation due to the intellectual 

. work. This increase is momentary, and generally disappears 
a few minutes after the stimulus has been removed. These — 
experiments, which show that at the moment of tntellectual 
activity there is a momentary increase of voluntary power of 
movement, strengthen our first conclusion, and explain the fact 
already observed, that dynamometric measurements taken 
immediately after rest, generally point toa less degree of power 
for muscular effort than those made later, after the psychical 
functions have been exercised. 

In order to appreciate the dynamogenic value of psychical 
functions, we must study only such operations as are 
accompanied with the least possible movement, such as hearing 
a speech, silent reading, &c.; for the act of speaking and 
writing introduce a new motor element into the experiment. 

It is not only under the influence of an intellectual effort that 
the dynamometric power is augmented ; the exercise of a limb 
different from that under observation may produce an analogous 
effect, though less markedly. If, for instance, one makes with 
the foot the movements necessary to drive a wheel with a pedal, 
it is observed that in a short time the dynamometric power of 
the corresponding hand, then that of the other, is augmented 
by one-sixth or more. The exercise of speech may produce the 
same effects, and its influence on the psychical excitation is 
well marked in certain nervous individuals, who become, as it 
were, intoxicated by speaking; thus we see that the most 
excito-motor psychical acts are those which are accompanied, 
with phonetic or written signs, or expressive movements. 

On the other hand, if one makes during one or two minutes 
a series of movements of flexion with the hand to*be tested, an 
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augmentation of the force of the dynamometric pression will 
be observed. This fact is in accordance with the remark made 
by most experimenters, that the second squeeze on the dyna- 
mometer is usually stronger than the first. The instinctive 
habit of stretching the limbs has for its effect an awakening of 
„the muscular sense. These experiments show, that when a 
limb is put ‘into action the movement determines in the 
cerebral centre of this limb dynamogenic action, which spreads 
to the neighbouring centres. We may perhaps infer there- 
from, that the paralysis of the same centre would be capable of 
exercising an inhibitory action; and thus might be explained 
the fact, that even when no bilateral descending degeneration 
is present, every destructive lesion in the motor region 
produces a weakening in the four limbs. Brown-Séquard has 
insisted upon this view more than once. 

Finally, we may say, that passive movements produce the 
same motor excitation as active; the excitation appears to be 
in the former case even more intense. This result acquires 
considerable importance when taken along with the following 
facts. The history of spasmodic epidemics shows, that among 
individuals sensitive to all dynamogenic and inhibitory 
agencies, the sight of a rhythmical movement may excite the 
production of this movement. This phenomenon of psycho- 
motor induction may be sporadic, as Prof. Ch. Richet has 
shown. If the subject be made to look attentively at the 
movements of flexion which we make with our hand, after a 
few minutes he says that he has the sensation of the same 
movement in his hand, though it is quite motionless; and 
after a little while, his hand begins to execute, irresistibly, 
thythmical movements of flexion. Now, if instead of going 80 
far, we stop when the subject begins to have the sensation 
only of the movement, when the latter is in the nascent stage, 
we place a dynamometer in his hand, it is found that the 
force of pressure is augmented by one-third or one-half. 
These facts seem to us to show, that the energy of a movement 
corresponds with the intensity of tts mental representation. This 
deduction corresponds with the views of psychologists, who 
state that the idea of a movement is already the beginning of 
the movement. Hence it follows, that whenever the idea is 


a 


216 SENSATION AND MOVEMENT. 


RIGHT. LEFT š 

(a) Normal dynamometric strength «» 28 » I5 
(b) After 20 passive movements of flexion 

of the right fingers . . n 41 = 14 
(c) After 20 active movements .. « 45 „20 
(d) After having counted up to 45.. oe 44 ve 24 
(6) After mental effort of aes 886 

and $74 ., ee . . 41 » 86 


These numbers show that when intellect comes into play, 
dynamogenic action tends to be diffused to the opposite side ; 
and that in the intellectual effort there is a certain tendency 
to the equilibration of the strength of both hands. 

RIGHT, LEFT. 
Cf) After 20 movements of the right leg 
(voluntary flexion of the two segments) .. 45 + «28 

This experiment shows, that the exercise of a leg exerts its 
chief dynamogenic action on the arm of the same side; this 
action is even sometimes limited to that side. The synergy 
of the two limbs on the same side is still further shown by the 
fact, that when an effort is made with the right hand, it is in 
the right leg, and particularly in the triceps, that a sensation 
of contraction is experienced, and this contraction sometimes 
becomes real. 

We may perhaps legitimately conclude from this fact, that 
the exercise of one limb dynamogenises the other by calling 
forth, in its psychical centre, motor representations which 
gradually become diffused to the opposite side. We may give 
numbers which will confirm what we have been saying, that 
the development of motor strength is under tlie influence of 
the mental representation of the movement: 

(g) The right hand of the patient is extended on the knee, the experimenter 
places his own hand near, fixes upon it the attention of the subject and repeuts 
20 times the movement of flexion of the fingers; at this moment, the dyna- 
mometric strength of the right hand is 46 insteal of 28; it is doubled, whilst 
that of the left hand is a little diminished—12 instead of 16. 

This diminution of the left side shows, that when the atten- 
tion is Intent upon one limb, a kind of compensation is made 
at the expense of the others. The same effect is noted when 
it is suggested to a somnambulist that he is endowed with 
great strength in one limb: that of the opposite diminishes. 
` Conversely, when a psychical paralysis of one limb is» produced, 
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the strength of the other is increased; there is not so much a 
loss as an alteration of distribution. If this characteristic 
was general among hemiplegias by suggestion, it would supply 
important data for diagnosis; for we know that in hemiplegia 
through gross cerebral lesion, there is, on the contrary, dimi- 
nution of the strength on the opposite side, 

I imagined, from certain observations, that sexual excite- 
ment did produce a momentary increase of dynamometric 
strength. The investigation of this point led me to the 
discovery of some interesting points. Dr. Chambard has 
shown, in some somnambulists, the existence of “erogenic” 
zones, irritation of which produces feelings of congestion of 
the generative organs, and erotic ideas. These zones, which 
are found chiefly on the neck and on the neighbouring 
portions of the thorax and head, do not lose their properties 
during the waking states; they exist in persons who have 
never fallen, or been placed, in the somnambulistic condition, 
and are even, perhaps, present, up to a certain point, in every- 
body. I tried to find, by exercising on them a slight 
pressure, whether these excito-genital zones were at the same 
time excito-motor, and found the dynamometric readings to 
rise to 88 or 40 on the right side, and to 32 or 36 on the left, 
according to the zone, cervical or sternal, excited. I likewise 
explored the hysterogenic zones on the same subject, and 
obtained similar results. I further discovered purely dynamo- 
genic zones where the most energetic pressure produces 
nothing more than an increase in the dynamometric pression. 
Two such zones, placed laterally behind the bregma, or 
superior fontanelle, on each side of the median line, exercise 
a crossed action upon the hands, the dynamometer on the 
right side ascending to 42, on the left to 35 kilos. 

These facts, which I merely mention here, seem to indicate 
a transition between the dynamogenic and the convulsing ac- 
tions (hysterogenic and epileptogenic zones) ; the latter effect 

being only an exaggeration of the former. We see how 
i dynamogenic excitations, such as intellectual exercise, may 
determine, when exaggerated, distinctly neuropathic states, 
susceptible of hereditary transmission. This is exactly what 
occurs ine the case of the guinea-pigs, which, when made 
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epileptic through peripheral excitations, transmit this neurosis 
to their descendants. I shall, on a future occasion, return to 
the pathogenic influence of “mental overpressure ” (surmenage 
intellectuel). 

The very definite results, which are obtainable in hysteria, 
may sometimes be produced with the same intensity on 
healthy subjects, in whom fatigue has determined a state of 
irritable weakness, and thereby a hyper-excitability analogous 
to that of hysteria. Under the influence of fatigue, due to 
protracted intellectual labour, dynamometric force diminishes 
and tends to become equal on both sides. Let us suppose in 
the normal state 55 on the right and 45 on the left, we 
should find, under the influence of fatigue, 40 on both 
sides. If now we carry out passive movements of flexion 
of the hand, the dynamometer may show 60 on the right 
and 50 on the left; the strength of contraction has been 
brought up to the same degree as if the excitation has 
been made on the normal state; but its relative effect has 
been much more considerable. Hysterical persons are in a 
permanent state of physical fatigue, but various excitations 
may temporarily awaken their energy, as it may do also in 
neurasthenia. 

I have often found that, under the influence of fatigue 
localised in the right hand, for instance, the left showed, on 
the contrary, an increase of one-fifth. This fact may serve as 
a link between paralysis by exhaustion and certain paralyses 
by suggestion, in which we have found that the dynamometric 
strength is increased on the opposite side. In confirmation 
of this view, we may state, that as passive movements do 
counteract the diminution of contraction due to general 
fatigue, so certain paralyses by suggestion may be cured by 
the same movements, This remark may perhaps be of use in 
the treatment of hysterical paralysis, where psychical altera- 
tions play such an important part. 

We have already said that the act of speaking could produce 
an increase of dynamometric strength on the right side. 
Excitation in the opposite direction may be illustrated in a 
case of motor aphasia induced by suggestion. If in such a 
case we practised passive movements of all the sagments of 
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the right arm, we should find that after a moment the power of 
speech returns, but disappears again as soon as the movements 
of the arm cease; the same result is obtained if the subject 
performs active movements with the right arm. This obser- 
vation, which may perhaps also find an application in the 
case of certain hysterical aphasius, shows how the exciting 
influence of such movements is exerted on the movements of 
the organs of speech. It may also explain the persistency of 
the mimical movements of the limbs, which, though often 
without significance of their own, may nevertheless act as an 
excitant to the act of speech. Finally, it shows that the fact 
of the functional predominance of the right arm (of which the 
motor centre is on the left side), and the localisation of the 
function of language on the left side is not a simple coinci- 
dence, but that there is a cause for this relation. It is 
because the child has chiefly used his right arm, whether it 
be through instinct or education, that he speaks with his left 
brain. i 

I have observed that, generally speaking, psychical exci- 
tation is accompanied with an increase of motor energy, 
appreciable on the dynamometer when. the experimental con- 
ditions are favourable. I have noticed, also, that certain ` 
peripheral excitations of the muscular sense have an ana- 
logous effect, which remains localised or becomes diffused 
according as the excitation itself has been more or less 
limited and pronounced. The facts relating to the special 
zones have shown the results of certain excitations of the 
general sensibility ; and, finally, in the sexual sphere, we 
have observed effects of the same description. I have 
noted, by the way, that the hallucinations induced in hypno- 
tised individuals have the same property of increasing the 
dynamometric force, whatever be the sense involved. When 
the hallucination is strictly unilateral, dynamogeny exists 
on the same side only—a fact, by the way, which gives a new 
proof of the reality of these induced hallucinations. 

The existence of this dynamogenic property of halluci- 
nations has led me to seek whether some analogous fact was 
not connected with the simple excitation of the several organs 
of sense I discovered that a strong stimulus of sight, 
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haan: smell, taste, or touch, determine in the healthy 
subject a notable increase of the deflection of the dynamo- 
metric needle; the reaction varied with-the intensity of the 
excitation. I draw the conclusion; that the tmpressions made 
upon the various senses have a common measure, supplied by the 
dynamometer; all sensations are accompanied with an aug- 
mentation of potential energy, which appears to constitute 
the essence of a sensation. These facts, moreover, are in 
perfect harmony with the mode of embryonic development of 
the organs of sense, which have a common origin, but show 
their differentiation to be less complete than would at first 
sight appear to be the case. 

Neuropathic, especially hysterical, persons, who normally 
present a certain degree of anesthesia involving the muscular 
sense and a corresponding amount of weakness, display these 
phenomena on a magnified scale. On such a subject one may 
see the dynamometric power doubled under the influence of a 
vivid sensorial excitation ; and memory, which is but a recall 
of the sensation, has, when intense, a similar effect. ‘These 
facts show that Pee POTA Junctions arë reducible to 
mechanical work. 

My experiments show, that under certain favourable 
circumstances the dynamometer may become a measure of 
sensation : I shall return to this point. 

I have previously seen that, if a certain degree of cerebral 
excitation develops muscular energy, intellectual fatigue 

- diminishes it; excitations of sensory organs have a similar 
result. If I tell a hypnotisable person to look at a moderately 
luminous object, a motor excitation is at once’produced, which 
after a few instants decreases when the subject begins to 
complain of fatigue; if the excitation be continued, sleep 
supervenes, A continuous sound or mechanical vibration, &. 
produces exactly the same effects, and in the same order of 
‘succession. When, instead of moderate and prolonged, the 
excitation is sharp and short, sleep may supervene at once, 
These facts are in accordance with those which Brown-Séquard 
has grouped under the appropriate names of dynamogeny 
and inhibition, They show that peripheral stimuli may 
produce, according to their intensity and duration, exciting or 
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depressing effects which may culminate into convulsions and 
paral ysis. 

When I consider separately the effects of stimulating each 
of, the various sensory organs, I come to conclusions which 
are not without interest and points of concordance with one 
another. With reference to hearing, for instance, we find that 
sounds have a dynamogenic influence which varies with their 
loudness and their pitch ; in other words, that the intenstty of 
auditory impressions, measured by their dynamic equivalent, is in 
relation to the amplitude and number of vibrations, When I 
speak of these impressions I mean the uniform, monotonous 
` sensations due to a single note. The compound auditory 
impressions constituting harmony, and to which memory and 
association of ideas may give a peculiar meaning, have a variable 
action according to circumstances. Hence we find different - 
results according to whether we deal with lively or sad music; 
the latter is depressant, the former excito-motor. These effects, . 
which in healthy subjects are readily made manifest on the 
dynamometer, support the conclusion which we shall deduce 
from further facts, that sensations are agreeable or painful 
according as they augment or diminish the potential energy. 
At any rate, it shows that it may be of importance to exercise 
care in selecting the pieces which children are made to play. 

There is some reason in the idea long entertained, that music 
has an influence in the treatment of mental disease, but we see 
that its use must be based upon certain principles; it acts not — 
as thythm only, as some writers have asserted, but as sound in 
itself. We are at present engaged in a detailed study of the 
question of auditory impressions. 

With reference to vision, the results are no less interesting. 
Observations on the hallucinations of hypnotised individuals 
have already shown, that colours are susceptible of being 
classified, according to their dynamogenic effects, into a certain 
order, which appears to be—red, orange, green, yellow, blue. 
Experiments made on real sensations have given similar 
results. The effects of the more active colours are very 
definite in many people, but more especially in nervous 
subjects. Thus, on the subject already mentioned, whose 
normal ¢ynamometric power is equal to 23 kilos, we find that 
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when EE glass or gelatine plates are used, red rays bring Y 


the pressure up to 42, orange to 35, yellow to 30, green to 28, 
blue to 24. . 

It will be observed that in these experiments on real 
sensations, yellow does not occupy the same position as it does 
in hallucinations. This deviation is highly instructive, for in: 
some recent experiments made with M. Londe, in which 
we operated with the spectral colours by decomposing white 
light through a prism of sulphide of carbon, we found that 
the dynamic ‘effects of coloured rays diminish from red, .to 
orange, green, blue, violet; those of yellow being similar to 
those of blue, and much less marked than in our previous 
researches. The error in the first instance came from the fact 
that the so-called yellow glasses were really of an orange tint. 
It is interesting to note that, in the case of the hallucinations 
of hypnotised subjects, the colour suggested to the latter was 
of a perfectly pure tint. 

It thus appears that, with this exception, the dynamogenie 
power of colours follows the same order as their spectral 
position; hence the intensity of visual sensations varies with 
the vibrations. The vibration therefore appears to be the hint 
of excitation as well for the sense of hearing as for that of 
sight. Does the same law hold in the case of the other 
senses ? 

With reference to the predominating influence of the red, it 
is interesting to remark, that it is the colour which seems to 
have most effect upon animals, and to be the first distinguished 
by children; the first also to have been recognised by man. 
Violet, which exerts a depressant action, has been used, as well 
as blue, with a certain success in calming maniacal excitement. 
Finally, we may add that special experimental dispositions 
have enabled us to ascertain, that for each colour the dynamo- 
genic action varies with the intensity of light. 

We have studied taste by the same process, and found that 
its fondamental sensations may be classified according to a 
dynamic scale, analogous to that of sounds and colours. Thus, 
sugar has a very low dynamogenic action ; salt, a more marked 
action; bitter substances are the most active. Thus, on the 
hysterical subject of our previous experiments, the dyntmometer 
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` after sugar gives 29 kilos; after salt, 35; after quinine, 39. 
` On normal persons, though less marked, the action of salt and 
bitter may be quite manifest. Acids are still more powerful, 
-but their action is complex. General sensation and smell are 
affected at the same time, and their action is added to that 
„of the sensation of taste. Acetic acid, for instance, is much 
more active than bitters. 

The effects of sugar, &e., in solutions of definite sireni 
show that they augment with the concentration, though not 
susceptible of being reduced to a mathematical formula. 
The dynamic condition of the subject under observation varies 
under the influence of the ingesta, &e. But if we cannot 
formulate a psycho-mechanical law, the general data are 
sufficient for approximations. 

The dynamic influence of the sensations of taste, especially 
when associated with those of smell, may serve to clear up a 
point of physiology still controverted. There is a food, beef-tea, 
of which the nutritive value is contested, chemical analysis 
showing that it contains but a slight amount of, if any, ali- 
mentary material. In its defence, the view is taken that it 
must have some value, because the patient under its influence 
often regains some strength, and becomes capable of a certain 
momentary effort. It is certain that the action of this aliment 
on taste and smell may determine an excitation of strength, 
especially in an exhausted subject, for we have shown that 
under conditions of exhaustion, dynamogenic agents have a 
more marked. influence. Beef-tea, as a sensorial stimulant, has 
a dynamic effect. The smoke of tobacco produces the same 
effect on certain individuals. This influence no doubt extends 
to the digestive organs, and may account for the eupeptic 
action. Certain bitters, considered as aperients, have a 
contrary action, on account, perhaps, of the over-excitation 
which they exert, either by themselves or by the substances 
which are associated with them. 

Our studies of the olfactory sensations are less advanced. 
Still, we have been able to establish a kind of dynamogenic 
scale of smells, in which musk appears to occupy the highest 
position. 

It maybe said in a general way, therefore, that all sensations 
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. PEN the development of potential energy which passes to 
` «tho. kinetic state, and manifests itself by a motor action, 
~ capable of demonstration even by such rough procedures as 
‘-dynamometric measurement. 

The excitations of internal organs may determine similar 
dynamogenic actions. Thus, squeezing even lightly the 
os uteri, which in the normal condition is insensible, may 
determine an augmentation of dynamometric pressure. This 
observation shows that the stimulus need not be perceived in 
order to determine a mechanical action. This is an interesting 
point with reference to convulsions arising from non-painful 
visceral lesions; and as an illustration of this point, we may 
allude to a series of observations on the effects of the exci- 
tation produced by coloured rays on an achromatopsic eye 
when the dynamic effects were found to be parallel to those 
observed on the healthy eye. 

Hence we may conclude, that every peripheral excitation 
determines an augmentation of potential energy. The conse- 
quence of any excitation whatever, whether of a physical or 
chemical gature, is a transformation of force, a modification of 
a form of movement. We have seen more particularly that 
for sensations of sight and hearing, there is a relation between 
the amount of stimulus and the amount of reaction, the 
strength of movement produced giving the measure, up to a 
certain point, of the initial vibration. The human organism, 
though so complex, thus reacts as would any other body to 
external action. Nothing but transformations. have taken 
place, of which, it is true, many escape our means of analysis. 
This transformation of movement, as observed in the simplest 
organisms which react by an appreciable change of form, 
constitutes the essential function of nerve elements. Whether 
we deal with a simple reflex or a complex psychical operation, 
everything becomes reducible to a dynamic transformation 
which may be made evident by the exploration of the motor 
residua of cerebral action. 

The human body behaves, in a word, like any other mass of 
matter which transmits a communicated movement, trans- 
forming it, however, according to its own molecular consti- 
tution. This constitution of living organisms however, or in 
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other words, the form of their peculiar vibrations, varies con-- 
tinually with the processes of assimilation and disassimilation. - 
Each individual and each part of the individual reacts according 
to its specific energy, and the individual variations explain 
how every subject may transform differently a communicated 
movement, and how he may react differently to the same 
stimulus, according to circumstances. Some react chiefly to 
olfactory excitations, others to auditory, &e. We need not 
therefore have recourse to the theory of the perigenesis of 
plastidules and of plastidular vibrations, to account for these 
differences ; direct observation is enough for their explanation. 

The form of the vibratory movements of the body is 
modified every time it is placed in contact with another 
vibrating body. These alterations in the form of its vibra- 

„tions account for the changes in the dynamic state observed’ 
under the influence of light, sound, &o. The vibrations of the 
diapason determine in certain subjects considerable functional 
modifications; magnets act in the same way, and metals 
according to their atomic constitution. 

It is only by these modifications of the vibratory form of 
the body elements, and especially of the nervous system, that 
we can explain the phenomena of dynamogeny, of inhibition, 
of transfer, of psychical polarisation, which occur without any 
appreciable material modification. 

The influence on the dynamic state of the vibratory form of 
the forces which come into contact with the external integu- 
ment is experimentally shown by some of the facts previously 
described. We think ourselves entitled to conclude, that 
psycho-phystological functions are reducible to mechanical work. 
Mechanical work is easily recognised in the simple reflexes of 
inferior organism, but ita study is more difficult when we deal 
with the complicated reflexes constituting the psychical opera- 
tions ; the process, however, is always the same. If we have 
insisted at such length upon these considerations, it was to es- 
tablish once more that psychology of cerebral physiology must 

„be studied by the general methods of biology. Experience is 
to form the basis of all natural sciences, and an effect is not to 
be denied because we do not understand its mechanism. We 
have experimentally shown that every stimulus, even when 
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not perceived, determines a dynamic effect. This result is 
of physiological, as well as pathological and therapeutical 
importance. Thus with reference to external irritations of 
revulsive actions, of which the influence is denied or exag- 
gerated according to the rationalistic or empirical bias, our 
experiments may furnish a possible explanation. They show 
that the dynamic effects of peripheral stimuli are exerted, not 
only on voluntary muscles, but also on those of organic life ; 
the augmentation they produce in the circulatory activity, for 
instance, is very clear, and long ago Haller observed that the 
sound of the drum increased the flow of blood from an open 
vein. Such an influence on the circulatory and nutritive 
activity makes plain how a blister, for instance, may deter- 
mine nutritive phenomena, absorption of liquids, &c., with 
predominance on the same side of the body, but is capable 
also of acting at a distance. These circulatory effects of 
peripheral stimuli may also assist us in the interpretation 
of certain psychical phenomena. 

I shall have occasion to return to the subject of motor mani- 
festations in muscles of organic life under the influence of 
external excitations; but I may mention here that Majendie, 
CL Bernard, Frangois-Franck, Couty and Charpentier, and 
others, have spoken, though with some divergences of opinion, 
of the cardio-vascular effects of sensory excitations. On the 
other hand, Cl. Bernard, Schiff, Vulpian, &c., have shown that 
the pupil contracts under the influence of exciting sensations ; 
and certain emotions, such as anger (Jorissenne), have the same 
effect. The pupil dilates under the influence of pain, and 
depressant emotions such as terror; the same phenomenon is 
noticed in fatigue. Finally, in their experiments on the 
bladder, Mosso and Pellacani have found that excitation of 
any sensory nerve, as well as psychical activity, produce reflex 
movements of that organ. I may add that voluntary con-- 
tractions of the anus, as recorded by a graphical process which 
need not be described here, are more energetic and durable 
under the influence of certain sensorial or psychical excita- 
tions. Hence we may conclude, that every i a augments ` 
the energy of the whole organism. 

My more recent researches with the dynamggraph have 
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fully confirmed all these results, and show in addition that 
the muscular contractions effected under the influence of 


excitations of the several senses differ, not only in intensity, - 


but also in respect of their dynamographic curve. 
As Spencer remarks, the. phenomena of pleasure and pain 
are perhaps the most obscure and complex in psychology. 


It may, therefore, prove interesting to bring forward certain 


facts calculated to throw light upon their genesis. 
I have already mentioned, with reference to auditory 
excitation, that painful sensation is accompanied with a de- 


pression, whilst agreeable sensations coincide with an increase | 


` of energy. I may add that, under the influence of ‘pleasant 
or unpleasant emotions arising from any other cause, the same 
dynamometric variations are observed. When a subject is 
submitted to the process elsewhere described as psychical 
polarisation, and which consists in a kind of inversion of the 
psychological condition under the influence of an external 
stimulus, the dynamic state is altered along with the emotive 
state. Conversely, it is manifest that colours or smells which 
will produce the most intense dynamogenic effects are as a 
rule pleasant. I have reached the conclusion, that agree- 
able or disagreeable sensations depend upon an increase or 
diminution of potential energy. Certain facts, however, re- 
lating to painful feelings seem to make an exception. The 
investigation of certain olfactory sensations may re-establish 
a concordance amongst these apparently conflicting data. 

Dr. G., who is very sensitive to the action of smells, kindly 
consented to be experimented upon. After having found 
that the dynamometric pressure of the right hand varies from 
50 to 55, we rapidly placed under his nose a bottle con- 
taining perfectly pure musk. Dr. G. declares the smell to be 
éxtremely disagreeable, his dynamometric force now amounts 

‘ to 45, and therefore is diminished. The same experiment was 
repeated later on, but with the bottle held at a distance, so 
as to attenuate the impression. He now declares the smell to 
be pleasant, and his physiognomy clearly expresses satisfaction. 
His pressure now is 65; in other words, is augmented by 10 or 
15 kilos. ; 

, J Binet and Féré— Revue Philosophique, April, 1885.- 
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In a hysterical patient who is anmsthetic, and shows a 
considerable loss of smell, the close contact of the musk 
determines a very agreeable sensation, and at the same time 
considerable dynamogenic effects (46 instead of 43). In 
another experiment on the same subject, the bottle was left in 
contact with the nostrils for three minutes. The sensation, 
after being pleasant at first, began to cause inconvenience, 
and the dynamometer now showing 19; in other words, 
a marked diminution. On keeping up the action of the 
musk, sensation becomes weaker, disappears, dynamometric 
action becomes lower, and finally the subject falls into a 
lethargic sleep. The olfactory sensations act exactly as those 
of hearing and sight; they all are exciting at the beginning, 
then produce exhaustion, and sleep in predisposed individuals. 

This succession of phenomena shows that artificial sleep 
does not originally differ from normal sleep; fatigue is its 
primordial cause. This fatigue may be due to a sudden dis- 
charge of reflex movements determined by sudden stimulus, or 
is brought about slowly in consequence of a prolonged and 
monotonous impression. A similar sequence under the in- 
fluence of one stimulus (strong sensation, disappearance of 
sensation, fatigue) is physiological, and may be observed in 
the case of many persons. It shows that an excitation, even 
when no longer perceived, still determines dynamic effects 
and fatigue. Unpleasant stimulus may cease to be felt 

_without ceasing to exert mechanical effects, the absence of 
which is recognised when the stimulation ceases. 

These various experiments coincide to show that pleasant 
sensations are accompanied with an augmentation, and un- 
pleasant sensation with a diminution of energy. The sense of 
pressure resolves itself, therefore, in a feeling of power; that of 
pain in a feeling of powerlessness. Hence, we have here a ma- 
terial demonstration of the theoretical views more or less clearly 
expressed by Kant, Bain, and Darwin, upon pleasure and pain. 

Now every stimulus which augments potential energy ends 
in a discharge; now gradual, when the stimulus is moderate, 
now sudden, when it is strong and determines reflex move- 
ments. The impression of ammonia on smell determines 
such movements; it produces a sudden discharge. with rapid 
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depression of potential energy ; hence a disagreeable sensation. 
The immediate and momentary increase of the dynamometric 
pressure is only the direct effect of the reflex discharge. 
Each discharge is accompanied with a diminution of potential, 
so that, beyond a certain limit, sensation ceases to grow pro- 
portionally to the excitation. f 

We have already seen that auditory impressions are followed. 
by analogous phenomena of increase and diminution. Other 
sensory impressions do the same; those of sight show not only 
that the fatigue of an organ depends on a diminution of the 
potential energy of the subject, but also that this diminution 
coincides with a modification of the molecular vibrations. 
When one fixes the eyes for a long time upon a red square on 
a white background, green appears on its edges; this is the 
phenomenon of simultaneous contrast; on weak subjects, and 
in the state of fatigue, the phenomenon occurs more quickly ; 
and it may bo produced at once in certain persons by the 
application of a magnet, which acts by modifying by its own 
vibrations the molecular vibrations of the body. 

Our chief object, however, was to show that pleasure and 
pain are correlated with the potential energy of the subject. 
The senses of sight, smell, hearing, taste, are not the only ones 
which demonstrate this fact; excitations of the genital sense 
are no less demonstrative in their effects. Itis easy to ac- 
count on these principles for the exaltation of energy, which . 
grows to a paroxysm, and is followed after a while by a persist- 
ent depression. We need not insist upon the psychical states 
which correspond to this dynamic exaltation and depression. 

These are remarks on the bodily phenomena which ac- 
company pleasure or pain; the latter, being but a mode of 
fatigue, may serve as a basis to a physiological theory of 
esthetics, And as pleasure and pain are at the root of what 
are known as sentiments, affections, elective affinities, these 
psychical states will also find their physiological explanation 
in the same considerations. 

In a future contribution we shall bring new facts, fur- 
nishing a physical demonstration of the view that the living 
being does nothing but to restitute, under another form, 
communicated movements. 


NERVE TROUBLES AS FORESHADOWED IN THE 
CHILD. . 


BY OH. FÉRÉ, M.D., 
Assistant Physician at the Salpétriére, Paris. 


We have elsewhere’ adduced arguments tending to show that 
heredity is the primordial cause of nervous affections, whether 
they be characterised by somatic or by psychical disturbances. 
We have adduced a certain number of observations enabling 
us to generalise the views of Morel, of Moreau (de Tours), of 
Prosper Lucas, of Trousseau, of Griesinger, of Charcot, con- 
cerning the ætiology of these diseases. 

But it must be admitted that in many cases it is impossible 
- to follow up the hereditary evolution of the neuropathy, which 
may further be due to some disturbance in the conception, in 
` gestation, or in the first childhood. No one doubts to-day 
that children conceived during a drunken debauch are 
peculiarly predisposed to idiocy, imbecility, epilepsy, &c. 
The passions, the emotions, may play the same part: a fact of 
which we have related an interesting example. Certain dis- 
turbances of body or mind during the course of gestation may 
have identical results, as shown by the statistics of the children 
born during the siege of Landrecies; and Legrand du Saulle 
has made recently interesting observations with reference to 
the siege of Paris. During early childhood defective hygienic 
conditions may sometimes influence the development of the 
nervous system, and take a share in the causation of certain more 
or less indelible pathological states. Thus, a prolonged lying 
on the right side may determine certain deviations of the form 
.of the skull by lateral propulsion (Gueniot), which are the 
more readily produced if the young subject is at the same 


1 «La Famille Névropathique—Eolampsie et Epilepsie;” ‘Archives de 
Nenrologie,’ 1884. A 
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time affected with athrepsia (Parrot); and functional troubles 
of variable severity may result from this cause. 

When no trace of degenerescence is discovered in the 
heredity of a subject, it does not follow that the nervous 
affection from which he suffers is accidental, arising from some 
purely fortuitous cause, such as a traumatism, or an infec- 
tious disease, &c. The patient may not have any hereditary 
taint, but be the victim of a disturbance of evolution which 
may not break out until the development of the nervous 
systém has reached its completion. — 

The predisposition may thus result from an hereditary de- 
generescence, or from an evolutional defect giving rise to 
weak points which account for the systematisation of certain 
lesions, the localisation of the latter being determined by 
the defective evolution of the affected parts. 

Hence, before we can admit the accidental origin of a 
nervous affection, it is necessary to eliminate not only the 
presence of any direct or indirect hereditary condition, 
whether similar or transformatory, but also that of any dis- 
tarbance of evolution capable of bringing about a defective 
development of the nervous system. 

Tosum up: Before we speak of the accidental origin of a 
neuropathic affection we must make sure that the ancestors, 
and the subject himself, have never presented any nervous 
trouble. In order to determine the existence of the altera- 
tions which form the substratum of a morbid nervous pre- 
disposition, two orders of facts must be taken into considera- 
tion: some relate to organic changes, the others to functional 
troubles to which.no certain anatomical basis can be ascribed. 

Morel first showed that the insane were, more frequently 
than others, subject to bodily malformations. This remark has 
been confirmed by many observers, and we may now generalise 
the remark, and say that this tendency to degenerations is not 
peculiar to them, but is common to all subjects with a neuro- 
pathic disposition. ; 

The anomalies of development may affect the wile 
organism, and thus men whose muscles, hairs, generative 
organs are little developed and present. general analogies 
to a womdn,—-presenting in other words the ‘feminine typo 
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(“ Féminisme”)—are very liable to various nervous accidents. 
A certain number of males suffering from hystero-epilepsy, for 
instance, present this aspect. 

Conversely, women who by their external forms, their 
muscular development, the scanty volume of their mammary 
glands, their exaggerated hair-growth, especially in the sub- 
maxillary region, have virile characteristics (“ Masculisme”), are 
predisposed to neurotic affections. Such women frequently 
suffer from the newly described forms of alienation which are 
peculiar to those in whom we recognise hereditary tendencies 
to degeneration. . 

A certain number of subjects of both sexes present a retar- 
dation of development (called “Infantilisme ” by some authois), 
in consequence of which all-the organs and tissues are more 
readily attacked by degenerations and infections. Lorain 
used to lay much stress on the frequency of tuberculosis 
among such subjects. It is to be noted that such subjects 
usually reach early the stage of decrepitude, and often show 
the characteristic features of precoctous senility. The laws of 
evolution govern tissues and organs as much as individuals 
and species. We have shown’ that the senile atrophy of bony 
tissue, for instance, shows itself first in the regions of most 
recent growth, and of most laborious development, and that 
these regions have the greatest tendency to become the seat of 
various pathological lesions. It is a well-known fact, that organs 
which have been late or disturbed in their evolution are more 
exposed to inflammations and organic degenerations; the 
pathology of the testicle, in particular, furnishes numerous 
examples of this kind (Le Double, Aubert). The nervous 
system makes no exception to this rule. A good many of the 
individuals affected with infantile spastic paraplegia are born 
before the term. 

The anomalies of formation which stand in closest relation- 
ship to affections of the nervous system are those relating to 
the cerebro-spinal centres and their envelopes. We need 
not insist upon such malformations of the nerve-centres, which 


1 « Atrophie sénile symétrique des paridtaux;” ‘Bull. Soc. anatomique, 
1876, p. 485; 1881, p. 414 et p, 72. “Contribution & Pétude de la pathogénie et 
de l'anatomie pathologique du céphalematome;” ‘Revue mensuajle de Méd, ot 
Ohir., 1880. 
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act as direct anatomical causes; but we must allude to an 
arrested development of the rachis, spina bifida, more or less 
incomplete; to analogous defects of the skull and malformations 
of the head (asymmetry, microcephalism, &.), and of the 
face (asymmetry, hemiatrophy, hare-lip, &c.); of the ear 
(congenital deafness, malformations of the concha, &c.); of the 
eye; arrested development of limbs; of the abdominal walls ; 
herniæ; malformations of the genito-urinary organs, &e. All 
such developmental anomalies constitute the “stigmata” of 
the degenerative tendency, as they have been called. 

A certain number of subjects, well formed at birth, are 
afflicted later on with deformities, such as strabismus, club-foot, 
&c., which have mostly succeeded to convulsions or spinal 
paralysis, &c., and of which the aspect often betrays the origin. 

Anatomical lesions, however, are not the only characteristics 
‘observed in the subjects of nervous affections. On investi- 
gating their antecedents, one frequently finds traces of somatic 
or psychical troubles which constitute another group of 
“stigmata,” viz. the functional premonitory troubles (“infan- 
tile preludes to neuropathies ”). 

Among the functional somatic stigmata some are remarkable 
for the generalisation of their phenomena, whilst others are 
limited and remain unnoticed, or are looked upon with a 
certain degree of indifference. The importance ascribed to 
them varies also with the circumstances in which they have 
manifested themselves. Infantile convulsions, or eclampsia, 
are readily peglected in their prognostic significance, when 
occurring during dentition, after a blow, or mental shock, &e. 
The tetanus neonatorum and tetany often pass for accidental 
occurrences which will leave no trace. ‘The same is the case 
for chorea, which we are accustomed to see treated as a 
complication of rheumatism, though it may also arise from 
traumatism or the puerperal state, conditions which, like 
theumatism, do nothing but bring out the neuropathic 
predisposition. Localised spasms, even when accompanied 
by loss of consciousness, as for instance, the salaam convul- 
sion or eclampsia nutans, are still more neglected; and more 
so again the “tics,” such as facial spasm, torticollis, spasmodic 
sneezinge nocturnal spasmodic cough, trismus (especially 


234 NERVE TROUBLES AS FORESHADOWED 


` nocturnal), asthma, laryngismus, troubles of articulation, &e. 


With reference to neuralgias, more especially sick headache, 
scarcely any stress is laid on them, though they are rare in 
children, and always constitute-a sign of neuropathic predis- 
position. In addition to these phenomena, we must allude to 
nocturnal or diurnal incontinence of urine. The nocturnal - 
kind has already been well studied by Trousseau, who has 
pointed out its significance. Diurnal incontinence has not 
yet attracted sufficient attention; it occurs in the waking 
state, and may surprise the child in the middle of his games. 
Micturition is irresistible, and may be either complete or 
incomplete; the urine is expelled by jerks, either singlé or 
repeated. This diurnal incontinence is often, but not always, 
associated with habits of masturbation. 

Certain individuals have peculiar dysesthesis, which may 
involve every sense; some cannot bear to be in the dark 
without being seized with an invincible terror. Hobbes is 
said to have been seized with a sort of delirium as soon as he 
was left without a light at night. Others cannot bear certain 
smells, even the most pleasant; the compositor Grétry, for 
instance, could not endure the smells of roses. 

The psychical “stigmata” are neither less various nor less 
frequent. Neuropathic individuals have often presented from 
their childhood peculiar characteristics. Some are torpid, 
lazy and indolent, or work only by fits and starts. They 
dislike movement under any circumstances, keep away from 
noisy games and every bodily exercise. They are prone to 
depression, and seek to be alone; they often experience sensa- 
tions of “malaise,” of pain, of moral dysesthesia. They have 
the “ennui ” of themselves, they fear the future without cause : 
a spot on a copy-book, bad marks for their lessons, plunge 
them into a dumb anguish which may last for days. They 
are sombre, dreamy, taciturn, sulky, suspicious. -Sometimes 
this state of psychical malaise presents acute recrudescences, 
states of anguish (raptus melancholicus), with temptations to 
crime or suicide. The act is then only a reflex phenomenon 
connected with the psychical anesthesia or paresthesia. The 
states of painful psychical depression with irritability occur 
chiefly at the onset of puberty. Others, on the.contrary, 


IN THE OHILD. 285 


are excited, always on the move, cannot remain in one place, 
or preserve a correct attitude, and are subject to abrupt, . 
unruly movements. They are equally mobile from a 
psychical point of view, their desires are as changing as their 
attitude ; this inconstancy shows itself in their affections and 
their tastes; what pleased them yesterday does not please 
them to-day: what they like to-day will be disliked to-morrow. 
Hence they often manifest a tendency for change and roaming. 
Such variations are the more readily appreciated, that these 
subjects always manifest an exaggeration of emotional move- 
ments and feelings. 

We must remark here, that we do not consider the emotions 
as essentially pathological phenomena. What is required to 
establish the morbid character of an emotional display is the 
disproportion between its cause and its intensity. When a 
decapitated frog is subjected to an excitation of its inferior 
limbs, the leg performs a movement of defence; if the excita- 
tion is stronger, both legs enter into play ; beyond this point 
the four extremities are convulsed. These movements bear 
a certain proportion to the intensity of the excitation. If the 
animal has been previously strychnised, the least touch 
produces such a generalised and exaggerated reaction. We 
find in man an analogous state of things with reference to 
psychical reactions ; in a normal condition these reactions are 
proportionate to the excitation. If a man utters a cry of, 
terror when lightning strikes near him, the reaction is normal; 
but when a hysterical subject utters the same cry on perceiving 
a caterpillar at a distance, it is a morbid manifestation, showing 
the subject to be strychnised, so to speak, by a morbid heredity, 
or a defective evolution. 

As a rule, individuals predisposed to nervous disorders are 
strangely timorous; many up to the age of twelve or 
fifteen cannot remain alone, nor sleep without a light, &. 
Sometimes, notwithstanding this timidity, they display audacity 
for mischief. Some have a tendency to cruelty towards other 
children, or towards animals; they are young criminals. 
Although, as a rule, extraordinarily active, they are inca- 
pable of attention or application when the object is a useful 
one. They often manifest a premature development of the 
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sexual instinct which frequently takes an unnatural direction ; 
and excessive onanism still further exaggerates their depressed 
or emotional states, and brings into evidence the irritable 
weakness of the subject. 

Finally, it is not rare for these individuals to show alternations 
of depression and excitation, which their friends attribute to 
variation of temper, and treat as unimportant, but which really 
constitute various phases of the same morbid state. These 
alternations are not unconnected with those attenuated forms 
of “folies circulaires,” which M. Falret with much reason 
insists upon in his teaching. Such individuals are often seeu 
to enter into a state of exasperation and convulsive passion, 
after a period of stupid resignation of variable duration. 
These fits of excitement break out sometimes with the sudden- 
ness of an epileptic attack ; it is a real change at sight. We 
know of two cases. of this kind in which the violent fits of 
anger terminate in a deep sleep with loud snoring, which 
reminds one of an epileptic manifestation. Whether excited 
or depressed, these children usually show marked perversions 
either of an intellectual or of an emotional description, such 
as eccentricities and depraved feelings. Some are of a generally 
weakened intellect; they learned to speak very late; they 
were unable to acquire more than a most elementary instruc- 
tion, learning slowly and forgetting quickly. Others, though 
. of deficient intellect, manifest remarkable special aptitudes for 
music, for numbers, and the like; “ partial geniuses,” as they 
have been called. These weak-minded individyals, besides a 
morbid obstinacy, manifest certain psychical plasticity, a 
peculiar suggestibility, which makes them liable to be incited 
to commit crimes beyond their power of conception. Thus we 
see them, according to the external circumstances, at times in 
a mood of kindness, at others extremely obnoxious. They are 
unable to bear a sorrow, and are easily frightened. Mental 
perversion and weakness are often associated, either form 
predominating ;' the tendency to pyromania, or dipsomania, 
or kleptomania, which is comparatively frequent among young 
subjects with neuropathic heredity, is rarely associated with a 
` normally developed intellect. 

: 1 Kahlbaum, ‘ Allgem. Zeitschr. fiir Paychiatrie x. 4, 59 
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Notwithstanding their condition of intellectual inferiority, 
they are often endowed with a true psychical euphoria; they 
are satisfied with themselves, and this satisfaction, which they 
sometimes get those about them to share, enables them to 
succeed in certain easy vocations. To these feelings of self- 
contentment is often associated a domineering turn of mind. 
Such individuals are hard and overbearing to their inferiors, 
whilst they are obsequious and humble to their superiors. 

In addition to these psychical peculiarities, which constitute, 
so to speak, an habitual state, other accidental phenomena are 
observed, such as nocturnal or diurnal terrors, often occurring 
in sudden fits. The diurnal terrors are frequently systematized. 


Some are frightened at the sight of certain animals or insects ; 


thus, Meyerbeer could not stand the sight of a cat. Or the 
terrors may occur at various intervals, and involve a great 
number of objects. Again, they may be constant, and extend 
to a single order of ideas, such as the fear of death, which in 
children, usually so light-hearted, even in the course of grave 
illnesses, constitutes a truly morbid symptom. We need not 
insist upon the significance of nocturnal terrors. 

It is only after a thorough inquiry into the existence of such 
organic or functional disorders, and into the neuropathic 
troubles of childhood, that one can determine the value of the 
exciting causes of nervous diseases. Otherwise there is a 
danger of attributing to-traumatisms or to infectious diseases 
an importance which they do not possess in reality. 

The mode of action of traumatisms in the production of 
nervous complaints is not always the same. (a.) Sometimes it 
brings into play an already specialised predisposition; as 
when the subject of hereditary neuropathic tendencies, who has 
had several attacks of chorea, suffers a relapse after a more or 
less localised shock; or in certain complications of surgical 
injuries, such as in the case of J. Hutchinson, where a patient 
died of tetanus whose father had died of the same complicatian. 
(b.) The traumatism may also localise a general predisposi- 
tion, as when it calls forth a hysterical contracture. (c.) It may 
hasten the evolutión of the disease, as in tabes dorsalis, and 
look as if it were the efficient cause of it. 

It is cegtain that, apart from any hereditary or aca 
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predisposition, certain traumatisms, and more particularly 
those of the skull, of which the action is more direct upon the 
neryons centres, create a predisposition which may be desig- 
nated as accidental,’ but which probably always implies an 
anatomical basis. When the individual who has thus been 
“neuropathised ” by an accidental lesion, has recovered, he re- 
mains predisposed to neuropathic disorders; he has acquired a 
special pathological habit; his nervous system will preserve a 
peculiar excitability which may henceforth be called into play 
by various excitations. What we have just said of traumatisms 
we may repeat of moral shock, of acute diseases, of intoxications. 
Morel had not failed to observe the frequency of neuropathic - 
complications after acute diseases. He quotes, for instance, a 
family of eight children, who, after typhoid fever, had every 
one cerebral symptoms, but where a hereditary tendency was 
at the root of these accidents. General diseases, like trau- 
matisms, create neuropathic predisposition only if they have 
accidentally determined lesions of the nervous system. Under 
these circumstances the subject “inherits of himself,” as 
Laségue remarked. 

When we take into account the hereditary tendencies and 
the early manifestations which betray a disturbance of evolu- 
tion, we shall see that it is not the predisposition which it ix 
necessary to prove, but it is rather the absence of this predis- 
position which is to be doubted in the history of nervous 
diseases. 

1 Lague, ‘Les Cérébranx;” ‘Etudes Médicales; 1884. 
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ON. STAINING “IN TOTO” THE CENTRAL NERVOUS 
SYSTEM WITH WEIGERT’S HAIMATOXYLIN. 


BY OHARLES E. BEEVOR, M.D., M.R.C.P, 
Aseistant-Physician to the National Hospital for the Paralysed and Epileptic. 


AST had the opportunity of working with Professor Weigert 

“at Leipzig in 1882, and assisted him when he discovered his 
‘valuable method of staining the medullated fibres with acid- 
fuchsine, I have taken a great interest in his later discovery 
of staining with hematoxylin. 

Ever since, I saw his beautiful preparations shown at the 
International Congress at Copenhagen last summer, I have 
been trying to apply this lest method to staining the central 
nervous system in toto, so that sections might be cut from the 
mass, and mounted at once without further treatment. The 
advantages to be gained by this method are of course very 
great, and a great amount of labour would be saved if a brain 
or spinal cord could be thus stained tn toto. 

. My first successful preparations were made at the beginning 
of last October, and since that time I have continued working. 
at this subject; as I have had a great many failures in trying 
to vary the method in different ways, I think that the means 
by which I obtained my first specimens will prove to be the 
most efficacious. This method consists in hardening the piece 
in methylated alcohol, then leaving it in potassic bichro- 
mate solution from one to four weeks, and putting it again into 
methylated alcohol for one to two days before using Weigert’s 
hematoxylin. 

The specimen on which I first worked was the whole brain 
of a marmoset—for which I have to thank Mr. Beddard, the 
prosector of the Zoological Gardens. By a mistake, this had 
been ‘hardened in methylated alcohol for two or three weeks ; it 
was then put into bichromate of potash solution, 3 per cent., for 
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another month ; the brain was then cut frontally, ¢.e. vertically 
and laterally, into pieces about one-eighth inch thick, or less, ` 
washed in methylated alcohol for one or two days, and then put - 
into Weigert’s hematoxylin for four days, and on each day for 
three or four hours it was kept at the temperature of 40° to 
50° C. The strength of the solution used was double that 
recommended by Professor Weigert, as I had found by a 
previous trial that it seemed to stain better than his original 
solution; I therefore used the following formula: 


Hematoxylin oe .. +. gr. xxx (2 grammes). 
Absolute alcohol .. of -. min, 200 (14 gr.), 
Water . oo . .. 02. 4 (180 gr.). 


The pieces of brain were then slightly washed in water and’ put 
into the solution of ferricyanide of potash (24 parts), borax 
(2 parts), with water (100 parts) ; and this solution was changed 
till no more brown colour came from them; they were then 
washed in water. 

The pieces were then passed through methylated alcohol, 
absolute alcohol, oil of cloves, oil of turpentine, and imbedded 
in paraffin, according to the method used at the Physiological 
Institute at Leipzig, and which I had learnt there under 
Dr. Gaule. 

Sections were then cut, the paraffin removed by xylol, and 
mounted at once in Canada balsam. 

A series of twenty-four of these sections mounted on two 
‘slides was shown at the Pathological Society during the past 
session ; the first twelve showed all the naked-eye changes of 
structure, from the optic commissure to just in front of the 
pons, while the other twelve sections extended from the 
anterior part of the pons to about its middle. In these 
sections all the medullated fibres were very well stained. 

I have since tried staining « toto specimens which have 
been hardened in bichromate of potash in the usual way, and 
afterwards put into methylated alcohol; but I have had so 
‘many failures with this method that I have been obliged to 
give it up. I have, however, stained the cord of a monkey in 
toto by hematoxylin, which had been hardened in bichromate 
of potash, 3 per cent., for two or three months; pieces were 
then put into methylated alcohol for a week, and hen into 
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the strong solution of Weigert’s hematoxylin for three days, 
and warmed for about three hours every day to 45° C. 
- Sections cut from these pieces, after imbedding in paraffin, 
showed the whole white substance stained black, while the 
central grey matter had only its medullated fibres coloured. 

I have further stained some of these pieces with picrocarmine 
tn toto, after developing the Weigert process, and other pieces 
with eocene alcohol ¿n toto, and have thereby brought out the 
cells of the grey matter and the neuroglia of the spinal cord in 
contrast to the darkly-coloured medullated fibres. 

On the other hand, I have frequently failed to stain tn lots 
with amatoxylin, after hardening with bichromate of potash 
in the-usual way; and I have invariably failed when the 
pieces were put direct from bichromate solution into hema- 
toxylin, without being first treated with methylated alcohol for 
a day or more. Where I have partially succeeded, the finest 
fibres of the grey matter were not properly stained, and often 
not at all. ; 

With regard to the action of the bichromate solution; it 
does’ not seem necessary for the pieces to be hardened in 
this solution, as I have found on treating sections, cut from 
pieces hardened in alcohol, with bichromate solution for three 
to six days, and then immersing these sections for twenty- 
four hours in methylated alcohol, that they stain well with 
Weigert’s method; and in this way I have re-stained sections _ 
cut from specimens which had been imperfectly stained én toto.” ` 

With regard. to the new method with acetate of copper, 

“published by Professor Weigert in the ‘Fortschritte der 
Medicin,’ April 15, 1885, I have as yet tried staining tn toto 
with one specimen only, viz. a spinal cord from a case of 
locomotor ataxia. This had been hardened in bichromate of 
potash six weeks, and in methylated alcohol for about six 
months; pieces were put into the acetate of copper solution for, . 
five days, being warmed to 45° C. for three hours daily ; thei. 
in methylated spirit for four days, changing the alcohol till no 
more green colour could be washed out, and in strong: hema- 
toxylin for four days, but without warming ; the piece was then 
developed by ferricyanide of potash and sections cut from it. 
It was then*seen that the whole of the white columns were 
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stained black, with the exception of the sclerosed portion ; but - 
the part of the columns nearest to the central grey matter were — 
not so deeply stained, and in places were hardly stained at all ; 
and the finest fibres of the grey matter were not stained well, 
and in parts not at all. 

As these preparations have only just been made, I have not 
had time to try another specimen before writing this paper ; 
but I think if the preparation had been warmed to 45° C., 
or had been stained a few days longer, that the whole piece 
would have been penetrated, and I hope eventually to attain 
‘this. p 

I should remark that in the paper mentioned above, Prof. 
Weigert states that he has tried applying his method to 
staining pieces tn toto, but that he has obtained only imperfect ` 
results. 

From his article I presume, that he has made use of staining 
tn toto with his original method only, and does not refer to his 
latter discovery with acetate of copper. With regard to the 
former method, I think that my sections made from the mar- 
moset’s brain show staining of the finest fibres generally, and 
certainly bring out the fine fibres in the corpus striatum and 
optic thalamus, while the larger masses of the internal capsule, 
optic tracts and corpus callosum are completely stained. 

I regret that I have not, as yet, had time to try and perfect 
staining tm toto with acetate of copper and Weigert’s hema- 
toxylin; but in the one trial I made, nearly the whole of the 


white columns have been coloured black. . 
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TWO CASES OF SPINAL DISEASE ASSOCIATED 
WITH INSANITY: I. TABES DORSALIS; AND 
I. CHRONIO ATROPHIC SPINAL PARALYSIS. 


BY WILLIAM DUDLEY, M.B. (LOND.), 
Pathologist and Assistant Medtoal Oficer, West Riding Asylum, Wakefield. 


L 


A. B. æt. 54, single, surgeon, came under treatment in the 
West Riding Asylum, in March 1885. 

Patient, who is an M.R.C.S. and L.S.A., entered the Army 
Medical Service, served in the Crimean War, and subsequently 
was a ship-surgeon for some months, visiting Australia. He 
again entered the army, and was in active duty on the West 
Coast of Africa for about three years. 

Whilst there he had a sunstroke; he suffered also from 
“Gold Coast,” or “bilious remittent fever,” and contracted 
syphilis from a black woman. At this time he drank heavily. 

ə returned to England sixteen or seventeen years ago, but 
had not completely recovered from the effects of sunstroke, and 
was chiefly dependent on his sister for a livelihood. Fora 
short time he carried on a low-class dispensing practice, until 
disabled by a paralytic seizure. 

Patient had three paralytic seizures. The first occurred 
seven years ago. “ Whilst walking along the street he felt as 
if his left leg had been shot from underhim. He gradually re- 
covered the use of the limb. In another seizure the onset was 
sudden, and attended by loss of consciousness. He was dis- 

ensing medicine at the time. His sister coming into the 
Dis panier? found him unconscious on the floor. Gradual 
recovery followed this attack.” 

He has become depressed and unmanageable, and keeps 
his bed for days together. Latterly he has become excited, 
deluded, and rambling in speech, disorderly, throwing any- 
thing which displeases him on the fire. He now suffers from 
incontinencepf urine and feces. 

Family History—His father and mother both a at an 
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advanced age. There is no history of any neurosis, phthisis ~ 


or apoplexy. His father was mene 

ental condition on Admission.—Patient is slightly excited, 
garrulous, affable; constantly calling for champagne and 
cigars. He answers questions readily and to the point; but 
his answers are given for the most part with little thought, and 
are unreliable. His memory is especially defective in regard 
to dates. Asked the date of to-day, he replies without hesita- 
tion, “ 25th Jan. 1885.” He does not understand the nature 
of this. place, although he has been told. He thinks it is a 
public-house, the “ Bull and Mouth,” and that he came here 
a week ago. When told again that it is a lunatic asylum, 


he endeavours to account for being here, by saying that he, 


“went to Burnley a month ago on the 17th of March, with 
some friends; got drunk, and was sent here for safety.” He 
declares that he had £550 in his pocket at the time, but that 
the money was taken from him. 

He talks much in a very deluded, optimistic strain, e.g., “I 
am a duke, and I will get the Queen to make you a duke 
to-morrow. She will do anything for me. She gives me 
£10,000 a year. I am going to Madeira on Monday in the 
Queen’s yacht; will you come? I am going to buy an estate 
for £1060. I am going to be married to a duke’s daughter. 
I will give you £10,000 when you marry my sister,” &c. He 
takes up readily almost any grandiose suggestion that is made 
and adds to it. Thus when asked if he is still practising his 
profession, and if he has many patients, he replies that he 
is consulting physician to various European monarchs, enu- 


merating half-a-dozen, and is in receipt of immense salaries | 
from each. He offers £50 or £1000 indifferently to any one 


who will bring him a box of cigars. He is ready to scribble 
something perfectly illegible on any scrap of paper, and to 
give it as a cheque on his banker for any sum that any one 

osires. These “cheques” are filled up with the greatest ex- 
pedition ; the writing is ao a few wavy lines; he is in too 
great a hurry to write; itis such an unimportant matter to him. 
“ Here, use my name, and they will pe you the money.” 

He talks freely about the events of his earlier life, his memory 
for recent occurrences is more defective. With regard to the 
question of syphilis, he cannot state whether he had a true 
chancre or chancroid; at the same time, or at some other, he 
had a bubo, which has left a scar in the groin. He treated the 
sore and bubo with nitric acid and lotio nigra, and took calomel, 
and iodide of potassium internally. en asked the dose of 
calomel, he replied, “a drachm twice or three times a day, 
that is the ordinary dose.” He says he has hed lightning 
pains in his legs, but not for many years past. 
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Physical Condition —Height, 5 ft. 4-in. Weight, 124 Ibs. 


` Cranium broad; of good frontal development. Hair and beard 


whjte ; crown of head bald. Limbs equally nourished. 
Patellar reflexes are entirely absent. Plantar, cremasteric, 
abdominal, and epigastric are present. Sensibility of skin of 
lower extremities appears somewhat blunted. Contact sensa- 
tions are fairly ell localised. There are no areas of anæs- 
thesia or of hyperesthesia. When blindfolded, he is unable to 
distinguish whether he is standing upon a boarded floor, a rug, 


‘or & pillow. The floor, he says, feels soft like a carpet. 


His gait is very distinctly ataxic. He walks slowly, with 
his legs widely separated, and the feet spreading; the steps 
are short; the legs are thrown clumsily forward ; the feet are 
raised too high, and are brought down rather heavily. He 
uses his arms largely to balance himself during progression, 
and is unwilling to walk without assistance, or some object to 
grasp to steady himself. He keeps his eyes fixed on the 
ground about a yard in front of him, and if asked to walk ` 
while looking up, his difficulty is increased, and he frequently 
glances downwards, involuntarily, as it were. When asked- to 
stop and turn round, he does so slowly and with difficulty. He 
can stand with much ey to and iro for a short time while 
his feet are close together, but not at all with feet together 
and eyes closed. He is quite unable to staid upon one foot. 
He can move his limbs with a considerable degree of force in 
all directions. He has little control over his bladder and 
rectum. His writing, when he takes care, is quite legible, 
and not very shaky. His grasp is tolerably good; that of the 
left hand is decidedly weaker than that of the right. The 


` tongue is large and flabby, tt right half is much smaller 


than the left. It is protruded somewhat jerkily. It is 
almost free from tremor, and can be moved freely to either 
side, or curled up. He swallows without any difficulty. 
Facial expression is somewhat vacant; the facial muscles 
are usually flaccid, but they can be made to contract voluntarily. 

Pupils are circular; very small; right slightly the larger ; 
there are no iritic adhesions. There is complete irido-plegia 
both in response to light, and also with accommodation ; nor is 
there any dilatation upon cutaneous irritation. 

All ocular movements are well performed. There is no 
diplopia or nystagmus. Sight is good, except that he is some- 
what presbyopic. There appears to be no contraction of the 


_ field of vision, and colours are distinguished perfectly. The 


pupils dilate fully under the influence of atropine, and the dise 
1s quite healthy. i 

earing ig hils and equally dull in both ears. Taste is 
perfect. The sense of smell ig blunted, or certainly not acute. 
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Heart sounds feeble; no murmur. Superficial arteries are 
free from evident atheroma. There is very slight arcus senilis. 

Lungs are slightly a ge eee 

Tongue fairly clean, flabby. Teeth very deficient in number 
and quality. Appetite defective; bowels rather costive. Liver 
dulness normal. 

Urine normal. 

April.—He is now much less excited, and his answers are 
more reliable. His delusions are less prominent and less 
variable. He thinks now that he has been appointed Clinical 
Assistant here, with a salary of £200 a Your, rising to £700; he 
is ready to commence duty as soon as his keys are given him. 
He says he is going to enter the Army Medical Service again 
at asaolary of £500 a year. He can obtain a post as a matter 
of course, and thinks himself quite fit for active service. He 
is going to see the Director-General, the Queen, &c., with regard 
to it. 

Since admission, there has been but little change in the 

atient’s physical condition. He can walk a little better, and 
la much more control over his bladder and rectum. His 

upils are not quite so small, still immovable; the left is a 
ittle the larger. Plantar reflex is well marked in the left foot, 
almost absent in the right. 

He has given no indication of any subjective sensory 
impressions, nor has there been any gastric or other crisis. 
He takes food well, and his general health and condition have 
improved. 


I. 


R. P., æt. 61, married, formerly a labourer in a mill, was 
admitted into the West Riding Asylum on the 7th of March, 
1885. The history obtained with him was imperfect and un- 
reliable, but it was stated that he had been more or less insane 
for about two years prior to his admission; that his bodily 
health had been gradually failing for several years, and that 
for at least a year before admission he had been entirely 
confined to the hous and had been supported by his children. 
It was also said that he had for many years been very in- 
temperate, and that his wife and daughter were suffering from 
venereal disease contracted from him. 

Family History.—He has four children, all of whom are said 
to be healthy. No history of insanity in the family, but his 
mother is said to have been paralytic for several years before 
her death. 

Mental State——-On admission he was somewhat dtpressed and 
emotional, but manifested no dementia whatever ; was perfectly 
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rational, and gave a coherent and detailed history of his past 
life. He stated that about nine years ago, while working in a 
flour mill, he one day accidentally put his left leg through a 
trap-opening, the door of which had been carelessly left open, 
and that his body fell across and struck the edge of the trap. 
He did not feel much hurt at the time, and was able to go about 
his work as usual for about a week after the occurrence of the 
accident. At the end of that time, however, owing to gradual 
loss of power in the left leg, he was led to seek medical advice, 
and went into the Leeds Infirmary. After he had been there 
three days he became completely paralysed in both lower limbs ; 
but after a course of galvanism, lasting for three months, he was 
able to walk with the aid of sticks. He stated that he nover 
recovered half his former power in the affected limbs, but that 
about nine months after the accident he had recovered 
sufficiently to be able to go back to his work at the mill, at 
which he continued for about two years and three months, when 
he met with another accident. While doing something in 
connection with the working of the machinery, a weight of 
about nine stones fell upon his left hand, and he lay for several 
hours in that situation before he was discovered and released. 
On account of loss of power in the arm, he was taken next 
day to the Infirmary; but, in spite of treatment, the arm gra- 
dually wasted. He noticed that.the right arm began to lose 
power about nine or twelve months ago, and it has gradually 
got worse. 

Visual acuity has gradually diminished during the past 
three or four years, and his voice has altered in character 
during the past twelve months or so. 

Physical Condition. — Height, 5 ft. 1 in.; weight, 94 Ibs. 
Cranium rather small, dplichoooplialié There is an old scar 
about 1 inch ip length running antero-posteriorly, situated at 
the superior angle of the occipital bone. Beneath this scar is 
a distinct depression as if from fracture. Hair is ag ieee 
thin, and the greater part of the vertex is bald. [rides 
greyish brown. Pupils, circular; diameter of right, 5} mm. ; 
of left, 44 mm.; do not react to diffused light, nor to a 
concentrated beam, nor consensually: contract very slightly 
with accommodation: do not react to cutaneous stimulation. 
No reflexes can be obtained in the lower extremities. 

Tongue is protruded straight, It is free from tremor, and 
its movements are fairly well co-ordinated. The lips and 
facial muscles are steady. : 

All the limbs are much wasted, the atrophy being more 
marked in the upper than in the lower extremities, and the 
left arm ang leg are distinctly smaller than the right. 
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MEASUREMENTS. 
Right leg » 5 in. below knee, Ji in—Left, 8} in. 
Right thigh .. 6in. above knes, 13} in—Left, 18} in. 


Right forearm.. 5in. below elbow, 54 ihn—Le't, 5% in. 
Right arm .. 4 in. above elbow, 7; in.—Left, 64 in, 


There are no contractures of the limbs, except in the fingers 
to a slight degree. The muscles generally are very flabby 
and extremely wasted. Tdi tadeotlas contraction is scarcely 
perceptible in any limb. The left leg has a notably incurved 
aspect, apparently due to wasting of the perone: muscles. 
This appearance is absent on the right side. 

The upper extremities are extremely wasted. The forearms 
and hands are literally almost nothing but skin and bone. 
Many of the muscles appear to have disappeared entirely. 
The forearms are flattened upon the dorsal aa palmar aspects. 
The thenar and hypothenar eminences have disappeared, and 
there are deep depressions between the metacarpal bones. 
Both wrists are dropped. The ungual phalanges are incurved 
so as to give the hand a clawed appearance, and this is more 
marked in the right than in the left. The upper arm and 
shoulder-muscles, especially of the left side, are also extremely 
wasted, as are likewise, but to a less degree, those of the back. 

The lower extremities are more wasted proportionally 
below the knee than above; and the anterior and external 
muscles of the leg have suffered more than those of the calf. 

The patient is unable to approximate the thumb and 
furen, He completely fails to g with the left hand, and 
with great effort succeeds only in doing so very feebly with 
the right. He can neither pronate nor supinate the hands, 
nor can he flex or extendthe wrists. He can perform very 
limited and feeble movements at the elbow and shoulder, and 
somewhat better on the right than on the left side. 

As regards the electric reactions of upper limbs, serial 
‘altorations present themselves in both rhomboidei and left 
pectoralis major: the anodic closing contraction had nearly 
overtaken the kathodic closing contraction in the right 
brachialis anticus and left triceps: whilst no faradic or 
galvanic reaction could be obtained with the supinators of the 
forearm, the extensors or flexors of the hand and wrist, the 
intrinsic muscles of the hand and the right pectoralis major. 

- The reactions may be tabulated thus :— 


FaRavisx. GALVANISAI. 
Deltoid (right) Minimum at 9. KS8Z > AS8z. 
(eft 0 KSZ > ASz. 
Rhomboid (right) 0 ABZ > KS8z. 
Cleft) 0 ASZ > KSz. 
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FARADIBN. GaLvaNiex, 
Biceps (right) - 0 KSZ > ASz + AOZ. 
ve 0 K8Z > A8z + AOZ. 
Brachialis A. (right) 0 KSZ > A8z. 
eft) KS8Z > ABz. 
Supinator longus (right) fair with weakest current KS—AS. 
left) 0 with strongest KS8—AS. 
Extensors of Hand (right) ho K8~-AS 
(extrinsic) (left) Bie 
Flexors of do. (right) 0 K8z > ASz. 
. (left) 0 KS—AS— 
Serratus Magnus (both) 0 KS—AS— 
Pectoialis Major (right) 0 KS—AS— 
(left) 0 ASZ—KS— 
Triceps (right) minimum at 7 K8Z > Az, 
(lef 9 do at 6 KSG > ASz. 
Intrinsics of Hanc 0 KS—AS— 


He is quite unable to stand. When asked to do so he 
struggles wildly. If assisted into a standing position, he 
throws his arms and legs about in a disorderly fashion. His 
lower limbs double at the knees as soon as any weight is 
allowed upon them. When lying on the bed, with the legs 
extended, he can succeed in partially drawing them up, but 
can exert very little force if resisted. He can cross his legs, 
but cannot place the heel of one foot upon the toes of the 
other. 

Thore eppen to be a great deal of muscular starting, 
accompanied by distressing pain. He states that he has 
been subject for some time to excruciating pains in the 
limbs and body, and which he describes as like flashes 
of lightning. 

Sensibility to pain is retained in the skin of the face and 
scalp, and to some extent in the neck, although in the latter 
situation it appears to be blunted. 

At tip of-right forefinger, he distinguishes two points, 1 
centimetre apart. 

At tip of left forefinger, at 2 centimetres apart. 

In centre of right palm, at 3 centimetres. 

In centre of left palm, at 4 centimetres. 

On front of forearms he cannot distinguish two points 10 
centimetres apart. 

Sensibility to tactile impressions and to pain is considerabl 
diminished in the lower extremities, and sensation is muc 
delayed. 

The integument in several regions is dry and scaly. On 
the front and outer aspects of the legs this condition is 
sufficiently marked to merit the term “ichthyosis.” 

Thoracic and abdominal viscera appear fairly healthy. 

The pétient has little control over his bladder and rectum. 
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At all times he has but little sensation during the passage of 
ene and is frequently quite unconscious of the 
act. j 
The senses of taste and of hearing are fairly acute, that of 
` smell is abolished. . 
June 13th—Since admission there has been no change in 
the patient’s condition worthy of record. 


CASE OF CEREBRAL ABSCESS. 
BY ARTHUR E, W, FOX, M.B., F.R.0.P. (EDIN.), 


Physioian to the Royal United Hospital, Bath. 


ADELAIDE B., aged 25 years, a servant, was admitted into 
the Royal United Hospital under my care on January 28th, 
1885. For the following notes of her case I am indebted to 
our House Physician, Mr. Edward Cave. 

January 29th—The patient states that she enjoyed excellent 
health until a fortnight ago, when she cut the middle finger 
of her left hand; it bled frcely,and she was much frightened. 
In the evening of the same day, she lost the use of three 
fingers on the same side, viz. the middle, ring, and little 
fingers. There was no abnormal sensation; simply loss of 
power in the extensors of these fingers, and this continued 
without change until four days ago, when the loss of power 
extended to the rest of the hand and forearm, and she has 
been unable to do anything with it since. She applied to 
the Hospital yesterday morning, but feeling very faint on her 
way home, was hrought back, and was at once admitted as a 
patient into Victoria Ward. At the time of her admission it 
was noticed by Mr. Roberts, our late house-surgeon, that there 
was slight convulsive twitching of her left face and left leg. 

In appearance she is a nervous-looking girl, very well 
nourished, with plenty of colour in her cheeks, in fact looks 
very well; ig of a clear brunette type. 

he has never been laid up by any illness; never had any 
form of paralysis; never aphonic; no present or past otorrhea ; 
no history of any blow on head; never had any kind of fit. 

There is slight choreic movement of the right upper 
extremity; no twitching of the face or legs; pupils equal, 
- moderately dilated ; contract readily to light; no paralysis of 
any of the facial or ocular muscles ; none of the ie a palate 
or larynx. The left arm and hand are paralysed, and the - 
hand is slightly blue and congested as compared with its fellow, 
and a little autor to the touch. Although the movements of 
the left upper arm are impaired, the paralysis is most marked 
in the forearm and hand. She can move the limb, as a whole, 
freely in any direction, but she cannot flex, extend, supinate, 
or pronate the forearm or hand, nor can she move any of the 
fingers; there is nothing characteristic in the shape of the 
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hand, the fingers are very slightly flexed, and the thumb half 
opposed to fhe index finger. ‘There is no loss of sensation. 
she can localise a touch accurately, but a moderately severe 
pin-prick produces no expression of pain. All the muscles 
contract readily to the faradic current. She winces a good deal 
when pressure is made over the upper dorsal spines. She has 
no héadache, is not giddy, can walk quite well. There are no 
signs of disease in the chest or abdomen. Appetite always 
capricious, and has been indifferent lately. No nausea or vo- 
miting. Tongue coated with yellowish moist fur; bowels well 
opened yesterday. Menstruation regular. Urine sp. gr. 1030, 
with no albumen or sugar. Temperature 98:4, R. 20, P. 90. 

January 30th and 31st—Much the same, no headache, 
vomiting or pyrexia. On February let felt rather sick, but 
did not vomit. February Tth, complained of a little frontal 
headache. Continued much the same until February 11th, 
when for the first time, she vomited her breakfast. No head- 
ache, no pyrexia; if anything, can move her left arm, as a 
whole, more freely, but the forearm and fingers are still 
absolutely paralysed. 

On February 12th and 13th she vomited several times; 
vomit, Pinas and bilious. On February 14th complained 
‘again of frontal headache, not localised, nor worse on one side 
than the other; no tenderness of scalp; nor pain complained 
of on moderately hard percussion over the vertex. No other 
alteration in her state. 

On February 15th did not sleep all night; was very restless 
and tried to get out of bed. Noactual delirium. Complained 
much of her Trond. Has not vomited since yesterday morning ; 
bowels confined, abdomen much retracted. Pulse 54, regular, 
and of moderate volume. She has not spoken since 6 a.m. 
and this morning is heavy and torpid. Thé left arm is 
absolutely paralysed, but she moves her right limbs and, to a 
less extent, the left leg in an irregular restless way. Does not 
protrude her tongue when told. Facial and ocular muscles act 
normally. Knee-jerks normal; the plantar reflex slight, but 
obtainable. Both optic discs appear to be somewhat too red, 
and the veins rather large; no swelling of either disc, no 
hemorrhages. There is no expression of pain on smart 

ercussion of the head, but she moans and struggles when 

eep pressure is made over the cervical and dorsal spines. 
There is no retraction ofhead. She became perfectly comatose, 
and died about 6 P.m. the same evening. 

Post-mortem, twenty-two hours after death. i 

Heart, lungs, liver, stomach, spleen-and kidneys healthy. 
Ovaries and fallopian tubes normal. . First molar,tooth in 
upper jaw on left side is slightly carious, and the adjacent 
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bicuspid is reduced to a stump; both were extracted, no 
suppuration at the root of either. Nothing amiss in either 
Antrum of Highmore. No otitis; on removing the calvarium, 
dura mater ed eee normal; was not adherent to the bones. 
There was no disease of the bones or evidence of any injury to 
the skull. On reflecting the dura mater, a prominent, convex, 
and fluctuating swelling was apparent on the surface of the 
right hemisphere, chiefly in front of the superior end of the 
fissure of Rolando, and extending down along the ascending 
frontal convolution. An incision was made into the swelling, 
and about 4 an ounce of pus evacuated. There was nothing 
amiss at the base. No meningitis. There was an average 
amount of subarachnoid fluid. ‘The brain was placed in spirit 





Fra. 1.—LATERAL view or HENISPHERE. The white patch indicates position of 
abscess ; the shaded patch, that of the softened brain matter. 


and water to harden. Examined, after hardening in spirit, 
the abscess was found to be as big as a pigeon’s egg, coming to 
the surface and so involving the grey matter, at the anterior 
margin of the ascending frontal convolution, 2 inches from 
the longitudinal fissure. (See figs. 2, 3, p. 254.) It extended 
obliquely, inwards and downwards, for 14 inch towards the 
corpus callosum, while anteriorly it involved the posterior part 
of the superior frontal convolution. There was some reddish 
softening of the posterior portion of the second frontal. The 
abscess cavity was lined by a thick pyogenic membrane. 
Tho rest of the brain appeared perfectly normal. 
Remarks.—This case-is of interest in its insidious origin and 
comparatively latent course. The origin of the abscess is very 
obscure; there being no ascertainable history of injury to her 
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head, neither had she any bone disease, nor, as far as we could 
- find, any pressing focus of suppuration. Lebert would pro- 
bably regard the case as one of idiopathic cerebral abscess; but, 
in the face of the opinions Shes upon this subject by’ 
Gull, Sutton, Wilks and others, I confess that, though we too 

a great deal of trouble in our search, I consider that we must 
have overlooked the primary cause. Amongst other curious 
features in this case, are the small amount of headache and 
vomiting, and the complete absence of pyrexia from first to 
last. he never complained of headache, when questioned 





Fie 8.—PEDICULO-FRONTAL SECTION. 
Showing position of abscess, and of softened region. 


Fia. 2—Fronrat BEOTION. 


upon the subject, until February 7th, eight days before her 
death, and Ta it was never strictly localised, was of an 
intermittent character, and never severe until the last twenty- 
four hours of her life. The point of paramount importance 
in connection with the case TES to me to be the. bearing 
it has upon localisation. The abscess involved, pretty ac- 
curately, the centre which Ferrier has laid down for supination 
of the ei flexion of the forearm and extension of the arm 
and hand, the 7 parts paralysed in this girl’s case. The fact 
that the muscles first affected were the extensors of the middle, 
ring, and little fingers of her left hand, corroborates Ferrier’s 
statement,’ that “a generally enfeebling cause will show 
itself first prominently in the extensors.” 


1 ¢ Bram,’ Part XV., page 311. 3 


NERVE SUTURE; STRANGULATION AT POINT OF 
JUNCTION; OPERATION. RAPID RECOVERY OF 
SENSATION AND MOTION. 


BY WALTER PYE, F.B.0.8., 


Surgeon to St. Marys Hospital. 


H. B., 25, a cellarman and bottle-washer, was admitted into 
St. Mary’s Hospital, March 12th, 1885, with the symptoms 
of paralysis of the left ulnar nerve. 

tstory.—He stated that at the end of 1883 he sustained a 
~ deep cut along the inner border of the left hand, through a 
bottle breaking as he was washing it. He went to the Royal 
Free Hospital, an. anesthetic was given, and some fragments 
of glass removed. The wound was dressed, and healed up 
directly. There remained, however, shooting-pains in the 
first and second fingers, with anesthesia of the fourth and the 
ulnar side of the third fingers. He tried to resume his work; 
but a fortnight afterwards the wound broke out again, and he 
returned to the hospital. 

Under an anesthetic, Mr. Rose then opened up the wound 
by an incision made over the position of the ulnar nerve, at 
the wrist and bottom of the palm. The nerve-trunk was found 
to be divided, and was united end to end. The wound healed 
with a moderate amount of eee but without further 
trouble. From that time until his admission into St. Mary’s, 
there was no return of sensation in the fingers, while the scars, 
both of the original wound and of the surgical cut, became 
very acutely hyperesthetic. There was also steadily increasing 
wasting of the of the hand, which got more and more 
clumsy and weak, so that he could in no way follow his trade. ` 
He finally came to Mr. Pye’s out-patient room at St. Mary’s, 
and was admitted into the wards. 

Condition on Admisston—A healthy man, but poorly 
nourished. 

The left. forearm is marked in several places by the scars 
of cuts said to have been inflicted by fragments of bottles 
broken by him whilst washing them; the muscles of the fore- 
arm appear to be all equally developed. Along the course of 
the ulnar nerve, at the Junction of the wrist and palm, there is 
a longitudinal scar crossed obliquely in the palm by another 
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(the oblique scar was that of the original wound ; the long one,. 
of the operation-wound). The former is much indurated, and > 
in the centre is scabbed over only, but is firmly healed in the , 
rest of its extent. The scab is ee at the junction of the 
wrist and the palm, and here especially, but to a less degree 
over all the scar, there is an pan y acute hyperæsthesia, 
with reflex spasm of the flexors of the wrist produced upon the 
slightest touch. , 

The patient states that he cannot feel at all with the little ` 
finger and with the ulnar side of the ring-finger; but exami- 
nation shows that, although the sensation is extremely impaired 
and altered, it is not quite abolished, so that he is conscious 
of a deep pin-prick, or a firm squeeze, although neither gives 
him pain; tactile sensation appears to be quite absent, 

The hand is generally ill-nourished, probably from disuse, 
but the spaces Doire the metacarpal bones are especially 
wasted, and particularly thẹ interval feinen the thumb and _ 
the first finger, this last being plainly due chiefly to atrophy. 
of the adductor pollicis. The moyements of the digits are 
clumsy, but can be performed, with the exception of complete 
adduction of the thumb and complete extension -of the 


fingers. . 

A in the palm, with the exception of the parts: 
. mentioned above as being hyperæsthetic, seems to be 
natural. ; s5 

March 21st.—The patient was anæsthetised, and an incision , 
was made following the line of the former one, being therefore 
in the line of the ulnar trunk. The nerve was exposed in the 
healthy tissues of the upper part of the wound, and traced down- 
wards, being carefully dissected out from the dense cicatricial 
tissue in which it lay imbedded. It was in this way followed 
right through the scar, and down to its division ipto its super- 
ficial and deep branches in the hand. 

These branches presented a normal appearance, as did the 
upper part of the trunk where it was first exposed, but between 
these two points it was obviously strangulated by the fibrous 
bands of the scar tissue; these ran through it and around it, - 
the tightness of some of the circular constrictions. being . 
oe by the nerve swelling out on either side of the . 

ands.. i ; 
_ Àt the place which was obviously where the nerve had been 
originally divided and subsequently reunited, there was a well- 
marked bulbous enlargement, of about the size of, and presenting 
an appearance very similar to, the Gasserian gang. l 

As much of the fibrous infiltration and strangulating invest- 
ment of the nerve-trunk as it was possible to dissect off without 
injuring the nerve-fibres was then carefully removed with the 
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scalpel, and the small nerve bundles separated one from another; 
the wound was closed, a short and very fine drainage-tube 
Inserted, and the hand and forearm splinted lightly. 

With regard to the wound, all that need be suid is that its 
original dressing was never disturbed; and that it healed 
straightway without a drop of pus. , 

The following is the record of the process of return of 
sensation :— 

‘March 25th.—Until to-day patient has noticed no difference 
in: the fingers from their condition previous to the operation, 
but he now (four days after) thinks the third finger feels more 
natural ; no change in the little finger. 

March 26th.—The third finger is distinctly less numb, in his 
opinion, and the little finger is beginning to improve. 

March 29th.—Hand removed tom splint; ‘the wound is 
healed. The improvement of sensation has continued, and he 
says that he feels as if he had more use in the hand. There is 
‘no perceptible alteration in its wasted appearance. There is 
no hyperssthesia in the region of the operation-wounds, where 
it was very marked before. 

April 9th—The sensibility of the parts supplied by the 
ulnar nerve now seems to be quite normal. and as good as upon 
- the other side of the body; he is confidént as to increased 

usefulness of the hand ; the wasting is, if anything, less. 
-April 11th.—Discharged, to recommence hie work. He was 
afterwards seen frequently in the O. P. room at the hospital. 
The sensibility of the ulnar region is up to the present date 
(June 28th) permanently restored, and the weakness and 
atrophy of the affected muscles has steadily diminished, so 
`- that he now reckons that his left hand is about as good as his - 
tight one.. . 


Remarks.—The whole interest of this case lies in the very 
rapid recovery of function shown by this nerve-trunk, after a 
suspension of its activity for a period of sixteen months after 
it had been divided and spliced together. This functional 
activity was, however, held in -abeyance only, not abolished, 
and this was evidenced by the existence of some sensation, al- 
though it was only a very little, before the second operation. 
The atrophy of the muscles of the palm which are supplied by 
the ulnar was sufficient proof of the genuine nature of the 
case, and it is worthy of notice that the nerve-trunk below as 
_ well as above the seat of ‘strangulation did not show, to the 
naked eye, any sign of impaired nutrition. 

` The recovery was, however, in any case singularly rapid and 
very complete, and the case would seem to encourage us to cut 
down upon and examine the condition of nerve-trunks, when 
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an operation for the reunion of their divided ends has not 
been followed by restoration of function, more frequently than 
is at present the practice. 

- It is well also to note the great importance of avoidin 
in these operations, suppuration and the delayed union nee 
it entails, This point He been already insisted on by writers 
on the subject of nerve suture.’ 


1 Vide Mr. Herbert Page’s paper. ‘Brit. Med. Journ.’ vol. ii., 1880, p. 847. 


Rebiews and Hotices of Books. 


Les Maladies de la Personnalité. Par Th. Rrsot, Directeur de 
la ‘Revue Philosophique.’ 1 vol. 18mo., pp. 174. Paris: 
Félix Alcan. 


Tux leading idea in this very excellent and important work is the 
expansion of the “sixth sense.” In all metaphysical works the 
existence of sensations over and above those which arrive by the 
five senses is mentioned, but until this work of M. Ribot, a bare 
mention is all the notice that these so-called “ organic” sensations 
have received; and the extremely important rôle that they play 
in mental life has escaped appreciation. It has long been recog- 
nised that the visceral or organic sonsations were a factor in the . 
totality of consciousness, but the precise part played by them, and 
the very great importance of their share in the constitution of the 
conscious ego, have been worked out by M. Ribot in a way that 
has never before been attempted ; and that maiks a real and con- 
siderable step in the progress of the science of Mind. 

When Psychologists of the physiological school have investigated 
the material basis of Mind, they have understood by Mind definite 
states of consciousness—percepts, concepts, memories, emotions. 
They have investigated the conditions of that which is known apart 
from and without regard to the conditions of that which knows 
Discussions on the nature of the ego have been left to the intro 
spective school, and have not been illuminated by the light which 
physiological investigation has thrown on the other departments 
of mental science. .M. Ribot sets himself, in this volume, the task 
of applying in this most obscure region the sume luminous 
principles which have enabled such great advances to be made in 
other directions, with the result that we are now able to say, that 
“the people that walked in darkness have seen a great light, 
and they that dwell in the land of thick darkness? upon them 
hath the light shined.” 

Although professedly treating of disorders of the personality, 
and marked off into chapters treating respectively of organic, 
affective, and intellectual disorders, yet the work is essentially 
physiological rather than pathological, and the facts of patholo 
are used mainly for the purpose of illustrating and enforcing the 
author’s doctrine of the material basis of the conscious subject. 

In order to appreciate the real concrete personality, and not an 
abstraction that is mistaken for it, we must not, says M. Ribot, 
shut ourselves up in our own consciousness with closed eyes aud 
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obstinately question it; on the contrary, we must open our eyes 
and look about us. Thechild, the peasant, the artisan, millions of 
people who are going about their business, who have never heard 
of Fichte and Maine de Biran, who have never read an essay on 
tbe ego and the non-ego, have nevertheless a perfectly distinct idea 
of their own personality. It is necessary to account for this con- 
viction of the multitude as well as for the uncertainty of the 
philosopher, and the explanation is to be found in the intro- 
spective view of the one and the practical experience of the other. 

The objections so commonly made by a class of superficial thinkers 
against DaT study are really valid when applied to the 
introspective study of the personality, and it is to this limited por- 
tion alone of the introspective method that these objections are 
applicable. By introspective observation we can observe states of 
consciousness, and these only, and we cannot hope to discover hy 
analysis of these states a synthetic whole such as we believe the 
personality to be.! Hence, metapbysicians have considered states 
of consciousness mere accessories, and they have postulated the 
existence of some mysterious substratum which eludes observation, 
as the canvas on which the scenery of consciousness is painted, or 
rather as the sheet on whioh its dissolving views are displayed. 
It is this hypothetical substratum which, under the name of unity, 
or identity, or continuity, is considered the true ego. It is clear, 
however, that this principle of individuality is nothing but an 
abstraction—a verbal explanation which we have been content to 
accept for want of clear insight. 

According to M. Ribot, the conscious ego is the subjective 
expression of the objective unity of the organism. Objectively 
and subjectively the characteristic feature of the personality is the 
continuity, the permanence, which we call identity. The conscious 
identity is nothing but the internal manifestation of the external 
identity which we witness both in ourselves and in others. When 
folly expanded, this expression has a very clear and definite 
meaning, and captivates more and more the judgment of the 
reader. . 

It is an axiom of physiological psychology that all consciousness 
is an accompaniment of nervous action. ithout nervous action 
there can be no consciousness; but, on the other hand, there is an 
immense field of nervous action that has no conscious accompani- 
ment. Nevertheless, there is no definite and no constant division 
between the portion of the nervous system whose activity is 
accompanied by consciousness, and the portion whose activity is 
not so accompanied. Ordinarily, that is to say, in normal waking 
life, the most vivid consciousness accompanies action of some part 
of the highest nervous centres, and there is a gradual shading off 
of conscionsness—a gradation of tones and sub-tones AE 
with activity of centres similarly grading down towards the 


1 The true ego is that which feels, thinks and acts without itself coming into 
consciousness. It is by its very nature the subject, it is subjectisstmus. To 
become objectified in consciousness if must undergo a transformagion which must 
change its very nature, 
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lowest. Itis to the highest centres that are mainly carried those 
impressions that we receive from the outer world by our sense 
organs. It is in these centres that are mainly registered the 
impressions of sight, of hearing, of taste, &o., and it is to these 
impressions that the attention of psychologists, and especiall 
those of the introspective school, has been almost wholly devo 
But in addition to impressions of this class, there is an enormous 
aggregate of impressions arising from within the organism whioh 
are continuously flowing towards the superior nervous system, 
and which must be taken into account before our concept of 
the substratum of consciousness can be complete. Nerve currents 
starting from the whole of the interior of the organism—from the 
mucous and servus surfaces; from the viscera, the muscles, the 
bones, the articulations; from the arteries and even from the 
nervi nervorum—are continually flowing upward to the brain; 
their waves are continually breaking on the shore of the great 
central nervous territory—breaking not always on the same line, 
but nearer to or farther from the highest centres, according as the 
tide of nutrition ebbs and flows in the organism at large. Just 
as our consciousness of the world around us—object-consciousness 
—depends on the impressions brought by the nerves of sense to 
the highest centres, so our consciousness of our own personality— 
subject-consciousness—depends on the impressions brought by the 
visceral nerves to centres chiefly below the highest. Remark 
how the subject-consciousness corresponds in all respects with 
this aggregate of impressions pouring in from all parts of the 
organism. Note first, that while all states of consciousness by 
which we know the environment are intermittent, the conscious- 
ness of being—the personality—persists throughout. The con- 
tinuous, ever-present, subjeot-consciousness corresponds with the 
continuous, ever-present, wash of the waves of the ccenssthesis. 
The intense nerve-currents set up by the impact of disturbances 
from without upon the organism, correspond with the intense 
states of consciousness that arise from them. Lights, sounds, 
tastes, smells, touches, are of various degrees of intensity, but all 
are of high intensity compared with the deep ground-swell of 
feeling that arises from the interior of the organism itself, and 
maintains a consciousness of small intensity, it is true, but ever 
present, of the continuity of our existence. Conversely, the state 
of consciousness aroused by even the greatest of the external 

isturbances is of small volume compared with the consciousness, 
faint though it be, but voluminous and all pervading, of continuous 
identity of the subject. 

Even in sleep, when the impressions from the outer world gain 
no entrance, we continue in dreams to be conscious of ourselves ; 
and why this subject-consciousness remains will be evident, when 
we remember that the impressions on which it depends are 
distributed largely in the lower centres, and that the diminution 
and arrest of activity which constitutes sleep begins in the highest 
centres and spreads gradually downward. 

If this bb the constitution of the physical substratum of the 
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gubject-conscionsness, then it is evident that the ego is not a 
homogeneous unit, as the metaphysical doctrine implies, but an 
extremely complex whole. It is not an “essence,” but a co-ordi- 
nation. Its physical substratum being in nerve-centres which 
represent every portion of the organism, it is evident that an 
alteration in any portion of the organism must be represented by 
a corresponding alteration in the nerve-centres—must involve a 
corresponding alteration in the ego. Hence as a body grows old 
the individual feels aged; not by deliberately counting up the 
years that he has lived, bnt by the mirrored T nasa in con- 
sciousness of the changes that the body has undergone. Hence as 
- the body changes by the addition or subtraction of functions, as at 
puberty and the menopause, so the individual changes by the 
addition or subtraction of faculties. Hence, a high state of vigour 
in the nutrition of the body is mirrored in buoyancy of spirits ; and 
imperfect tissue-changes, in mental depression. It must not be 
forgotten that the brain itself is a viscus, and as such contributes 
its share to the molecular turmoil of the coonesthesis. On the 
existence of a high degree of tension in the nervous elements 
depends the sense of energy, of capacity to act strenuously, which is 
so important an element to both the existence and the feeling of 
well-being; and on the Sey to store large amounts of force in 
the nerve elements depends the quality on which more than all 
others depends success in life—the quality that is"known as 
“ gtaying-power.” 

The total consciousness that we have at any moment is a com- 
pound of the subject-consciousness, and the object-consciousness. 
Hence, if the subject-consciousness changes, our whole conscious- 
ness will not be the same even although the object-consciousness 
remains unchanged. Hence it is that we see things, as we say, in 
a different light. They are the same, and yet they are changed— 
tous. “After ten years of absence, an object, a monument, is seen 
the same, but it is not felt the same.” There is a difference, 
sensible but intangible. There is a curious feeling of identity 
commingled with novelty, due to the commingling of an identical 
object-consciousness with a new subject-consciousness. “Tis we, 
’tis ours, are changed, not they.” 

It is unnecessary to follow M. Ribot through the various disorders 
of the personality of which he treats. They are considered more 
for the light that they throw on the physiology of the subject than 
for their intrinsic importance, great as this undoubtedly is. It is 
sufficient to say that no book treating of this subject approaches 
the value of M. Ribot’s admirable treatise, and no student of 
psychology can afford to neglect to make himself master of it. 
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Gehirn und Auge. By Dr. Lupwig MAUTHNER. 1 vol. 8vo., 
Pp. 255, with 10 woodcuts. Wiesbaden; J. F. Bergmann, 
1881. 


Tuts work, which forms part of the first volume of Professor 
Mauthner’s ‘ Lectures on Ophthalmology,’ has already proved its 
ears as an authoritative account of the subject it traats. 

rofessur Mauthner’s method is that of historical development. 
He nowhere begins his account of a subject with a statement 
of the present opinion regarding it, but traces the formation of 
opinion through its various phases, showing how successive fallacies 
have been eliminated, and where we are still in uncertainty. This 
method has its advantages and disadvantages: but considering 
the difficulties of the subject, and the fact that to a certain extent 
each case of central nervous disease with ocular symptoms has to 
be thought out in a way very similar to this historical develop- 
ment, we consider the method has much to commend it. 

Professor Mauthner, after a short account of the development of 
the optic nerve and retina, commences with much-needed definitions 
of the varieties of hemiopia, hemianopsia, or,-as he terms it, hemi- 
anopia. It is much to be regretted that there is so much confusion 
on this head. Are hemiopia and hemianopsia synonymous terms? 
Do they refer to the retina, or to the field of vision? Does lateral 
hemianopsia mean defect of the temporal halves of both fields of 
vision, or of homonymous halves? Dr. Ross in his work on the 
Nervous System makes hemiopia refer to the retina, f.e- to the 
blind half of the retina; hemiunopsia to the field of vision, 4.6. to 
the defective half—a distinotion certain not to be carried out from 
the very structure of these words, and still more certain to cause 
confusion. It seems that it would be better if the term hemiopia 
were dropped entirely. Hemianopsia, from the analogy of hemi- 
plegia, hemianesthesia, might be taken as referring to the retina, 
but general opnsensus makes it refer to the field of vision. 
Hemianopia homonyma dextra or sinistra means, then, according 
to Professor Mauthner, the loss respectively of the right or of the 
left halves of both fields of vision; hemianopia heteronyma lateralis 
or temporalis, of the temporal halves of both fields, and bemi- 
anopia heteronyma medialis or nasalis, of the nasal halves, The 
meaning of hemiunopia homonyma superior or inferior, and of 
hemianopia heteronyma supero-inferior will be readily intelligible. 
Hemianopia should not be used as meaning both sides, unless the 
term homonymous or heteronymous is added. Professor Mauthner 
gives an account of each of the varieties, with an analysis of 
numerous clinical records. Under this head he discusses exhaus- 
tively the arrangement of the fibres in the optic nerves, chiasma, 
and optic tracts, with full reference not ouly to the pathological 
lesions of these parts, but also to development and physiological 
experiment., His own work on Amaurosis in 1872 marked an era 
in this inquiry. Dr. Mauthner’s explanation of the ophthalmo- 
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scopic appearances in an old hemianopia, and of the various - 
complaints of hemianopio patients, are particularly clear and 
interesting. ; 

Taking up next the more difficult subject of the course of the 
‘optic nerve-fibres in the brain, Dr. Mauthner discusses first 
Charcot’s scheme of a supplementary decussation in the anterior 
corpora quadrigemina. This, principally on the ground of Munk’s 
experiments on the visual centre, he rejects, showing that Charcot’s 
cases of hysterical hemianwsthesia, on which largely his plan was 
based, in reality do not support the scheme, but, so far as they go, 
strengthen the belief that each optic tract ends entirely in its 
own hemisphere, viz. in the occipital lobe. This latter view is 
supported and discussed along with an interesting section on 
“ Seelenblindheit.”. We could have wished“ that the nervous 
symptoms accompanying hemianopia had been more fully discussed. 
This part of the work is meagre and unsatisfactory, and we doubt 
not that, with increased material, Dr. Mauthner will in his next 
issue make substantial additions to this important portion. A 
full and clear account is given of the various appearances in 
neuritis and neuro-retinitis associated with central disease, and of 
the various theories as to their causation. The work finishes with 
a somewhat fragmentary account of the other ocular symptoms in 
diseases of the nervous system. 

JAMES ANDERSON, M.D. 


Ophthalmiatrische Beiträge zur Diagnostik der Gehirnkrank- 
heiten. By Dr. HERMANN WILBRAND. 1 vol. 8vo., pp. 100, 
with coloured plate. Wiesbaden: J. F. Bergmann, TBs. 


Tse anatomy and functions of the retinæ, optic nerves, commissure 
and tracts are now, we may say, matters of certainty. We know 
the effect of lesions of each of these parts, and thege effects are in 
agreement with known anatomical arrangement. One point alone, 
perhaps, is inferred independently of known structure—namely, 
the bilateral central connection of each macula. This assumption 
seems the most natural explanation of the escape of macular 
visions in both eyes when the lesion of the visual tract lies 
posterior to the optic commissure. At the same time, direct 
intracerebral commissural connection of optic centres cannot be 
regarded as excluded. As the optic tracts, however, disappear 
from view through the corpora geniculata, our certainty ceases 
both anatomically and physiologically, although ‘we are not ab- 
solutely without light. e clue is almost wholly physiological 
and pathological, and seeing that decisive cases must necessaril 

be few, and will also seldom be observed with the requisite know- 
ledge and accuracy, the progress of certainty in this region will 
necessarily be slow. Dr. Wilbrand, in his work on Hemianopsia 
and its relation to the localisation of Cerebral Diseases, has 


REVIEWS AND NOTICES OF BOOKS. 265 


already gathered up many of the results derivable from patho- 
logica] lesion, and the present work may be regarded as a con- 
tinuation and extension of the former. 

Dividing the visual sense into light-perception, form-perception, 
and colour-perception, Dr. Wilbrand devotes Ohapter I. of his 
work to the statement of various propositions as to the position 
and relation of the centres for these faculties. First, from the fact 
that focal lesions in the optic radiations of Gratiolet beyond the 
primary optic centres at the posterior termination of the optic 
tracts, abolish all three visual perceptions, he concludes that these 
primary optic centres do not bring optical impressions within the 
sphere of consciousness. Second, from the fact that in hemianopsia 
one of these faculties may be destroyed, the other two remaining 
intact, he concludes that these faculties reside in distinct centres, 
as no such condition ever results from disease of the chiasma 
or optio tract. Lastly, from the fact that colour-vision may be 
destroyed alone, or may be destroyed along with partial or com- 
plete destruction of form-perceptiun, and that the limits of the 
destruction of light-perception are always either the same or less 
extensive than those of the two other faculties, from this he con- 
cludes that the fibres concerned in colour and form-perception must 
pass through the light centre. The visual centres he considers 
we have good ground for locating at the apex of the occipital lobe; 
but he does not decide whether the three centres for colour, form, 
and light are disposed in different layers of the cortex (the first 
being superficial), or side by side in the same layer. . Wil- 
bani ‘elaborates his theory in considerable detail, and illustrates 
it by a coloured plate. Each proposition he supports by the 
reference to the cases collated in Chapter Il. Some of the details 
necessarily possess an à priori rather than an inductive character, 
and Dr. Wilbrand does not pretend that the proofs are in all 
points absolutely convincing. Even as a painstaking attempt to 
establish on a clinical basis a theory of the central relation of 
colour, form, and light-perception, to render definite what has 
been vague, the work is worthy of careful perusal. Its main 
value lies, however, it seems to us, in the second and third 
chapters, which may be read quite independently of the theory 
stated in Chapter I. The first of these two chapters is devoted 
to the classified record of cases of disturbance or destruction of 
colour, form, and Heke percop hon: with an interésting account of 
amnesic colour-blindness. Ohapter OI., Dr. Wilbrand dis- 
cusses the differential diagnosis of lateral, i.e. homonymous hemi- 
anopsia as due to lesion of an optio tract, of the pulvinar, of the 
optic radiations, of the cortex, or of the two last combined. We 
subjoin a résumé of his conclusions. (1.) In lesion of one optio 
tract we have lateral, #.e. homonymous, hemianopsia of the 
opposite side, always absolute, t.e. involving all three visual 

erceptions, and nearly always complete, i.e. involving all the 
eld of vision to the right or left of a vertical line through the 
fixation-point. Marchand’s case of softening affecting the lateral 
part of one tract, shows that it is possible for the hemianopsia to 
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be incomplete. Subsequent amaurosis invading the other halves 
of the two fields of vision, indicates invasion of the chiasma, and is 
in favour of affection of the optic tract rather than central, lesion. 
Pupillary reflex on illumination of the retinal area involved is 
absent, or there may be a tardy reflex due to dispersion of light. 
With the bilateral hemianopsia following invasion of the chiasma, 
the pupil is dilated and motionless to Rant. Photopsis may be 
present. (2.) In lesions of the pulvinar, the hemianopsia will be 
absolute and stationary, the pupil will react to illuminations of the 
. implicated retinal area, and there will usually be temporary 
hemiplegia and hemianesthesia. (8.) In lesions of the optic 
radiations, the hemianopsia will be absolute, but complete or 
incomplete; the pupillary reflex will be retained; the patient will 
often have photopsis, and symptoms of hemorrhage, &e., will 


usually be present. (4.) In lesions of the cortex in the occipital» 


region, the hemianopsia will be absolute or not absolute, complete 
or incomplete. A lesion of the tip of one occipital lobe may produce 
absolute and complete lateral, i.e. homonymous, hemianopsia. 
Destruction of colour-vision, with retention of form and light- 
perception, probably means damage just behind the external parieto- 
occipital sulcus, and a gradual extinotion of form and light- 
perception would imply extension of the lesion towards the tip 
of the occipital lobe. In cortical hemianopsia, the pupil reacts 
promptly to illumination of the implicated retinal area; and when 
the lesion is double, and there is therefore bilateral hemianopsia, 
both pupils still react. The patient in such cases never has 
photopsie, and it is impossible to produce them. 
JAMES ANDERSON, M.D. 


De l Aphaste et de ses différentes Formes. Parle Dr. BERNARD. 
l vol. Paris: Delahaye, 1885. 8vo., pp. 270. 


"I't author bases his account upon the Lectures delivered in 1888 
by Professor Charcot. He adopts and describes fully the four 
types of Aphasia known as Aphemia, Agraphia, verbal blindness, 
and verbal deafness, and devotes much attention to the history of 
the progress of science on this subject. His vindication of the 
claims of Broca is very vigorous, and reveals an important fact, 
viz. that the rights of Dax to the position now generally asoribed 
to- him are by no means so firmly established as his Montpellier 
supporters have led us to believe. In fact, it is very doubtful 
whether the now famous memoir on the localisation of Language 
in the left hemisphere was ever read publicly, and it would ap- 
pear thatit first received publicity on the 25th of May, 1865, The 
whole discussion is worth reading (pp; 23 f.). The history of the 
varieties of Aphasia called “sensorial,” is not by any means com- 
plete. This is, no doubt, owing to the fact that the author, who 
appears to be master of the French language only, has been 
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unable to avail himself of the writings of foreign authors. We 
pied the fact, for the history of verbal deafness could have 
offered him ample scope for vindicating unrecognised claims, We 
allude chiefly to the strange neglect in which Dr. Bastian’s 
remarkable paper, published sixteen years ago,’ has been allowed 
to lapse. 

Wernicke (1874) and Kussmaul (1877) are everywhere men- 
tioned as having been the first to describe senscrial aphasia. 
And yet we find the English author expressing himself on the 
subject in no uncertain or ambiguous terms. He divides cases of 
Aphasia into four categories: Aphasia proper, Aphemia, Agraphia, 
Amnesia. 

“Tn Amnesia there is an inability to recall words, i.e. they 
properly cannot be revived in the auditory perceptive centres .. . 
in this condition we abviously have to do principally with defects 
of the cortical grey matter rather than with defects of afferent or 
efferent fibres, connecting this with lower centres” (p. 478). 
And he relates (p. 215) a case in which the patient suffered 
from verbal deafness. 

It is to be remarked that, for Dr. Bastian, the process of 
thinking in words involves the activity of the auditory centre ; 
in other words, that a train of such thought implies a series 
of revivified sounds of words. He has defended this view with 
much ability against Professor Bain and others, who lay great 
stress upon the so-called “ motor images.” We do not find that 
Dr. Bernard, in the discussion of the important subject of 
the relationship between speech and thought, has grasped 
the importance of the point involved. His assumption that 
destruction of, Broca’s convolution produces “motor amnesia” 
is gratuitous, even on the supposition of the motor nature of the 
process of thinking in words, or “inner speech”; for he has not 
proved that the motor cortical zone is the repository of ex- 

eriences derived from conscious muscular sensations; nor does 

e even seem aware that, failing this, he is assuming the highly 
improbable factor of a clear consciousness of efferent nerve-actions. 
Our criticism implies, of course, that the word ‘‘memory,” applied. 
by the author to motor and sensory processes, has the same sense 
in both cases, and does not, in the first case, designate morely the 
result of unconscious nerve-action in the building up of co-ordins- 
tive mechanisms. 

Another deficiency in the work before us is the insufficient 
attention paid to the distinction between cortical and commissural 
Aphasias. This topic has recently been fully worked out by 
Lichtheim? who, like most other writers, is unaware of Dr. 
Bastian’s published views, and quotes Wernicke as entitled to 
priority on this point. And yet the former, in the paper already 
quoted, insists upon the existence of intercentral commissures and 
their significance in pathology. 

1 “On Loss of Speech in Cerebral Disease; ” ‘Brit. For. Med. Ohir, Review,’ 

` vol. 43, 1869. 
1 í BRAIN, January 1885. 
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“Tt seems almost certain that impressions from the organs of 
sonse to the perspective centres in the cerebral hemispheres travel 
along definite routes, although we may be more or less ignorant as 
to what those routes are, and also as to the extent and situations 
of the ground ocoupied in the cerebral hemispheres by the general 
perceptive centres ... we may be sure that such centres exist 
somewhere, and are in connection with afferent fibres. ... And. 
because strong associations grow up between impressions [in 
different centres] we are entitled to infer that abundant commu- 
nications exist between any single centre and all the others” 
(p. 477) . . and in the succeeding pages Dr. Bastian goes fully into 
the symptoms arising from interruptions in those communications. 
The latter topic is still more fully treated in the 29th chapter of 
his work on ‘Biain as an Organ of Mind,’ written, we are told 
(p. 619) in 1878, before the author had seen Kussmaul’s recently 
published monograph. g 

. To Dr. Bastian, therefore, belongs the undoubted credit of 
having been the first not only to speak of cortical sensorial centres, 
but also to draw the vital distinction between motor and sensorial, ` 
and between central and commissural Aphasia. Dr. Broadbent, in 
a very remarkable contribution on “the Mechanism of Speech and 
Thought,”! starting from this position, adopts the hypothesis of 
distinct perceptive centres, and shows reason to localise the auditory 
centre “in the marginal convolutions of the hemisphere,” addacing 
instructive examples of what we now call, after the German 
authors, word-deafness. To Wernioke belongs the credit of 
having still further defined the localisation of the auditory word- 
centre, and proved its existence in the first temporal convolution. 

Notwithstanding the criticisms we have passed over Dr. Bernard’s 
book, we are certain that its perusal will repay all those interested 
in the question of Aphasia. It is full of interesting matter. 
Among other details we may mention a case, transcribed in the 
original Latin of 1678, in which an instance of word-blindness is 
accurately described. The patient could write in several lan ; 
but could not read a word, even of what he had written himself : 

“ Quod mirum est, si nomen ipsi aliquod vel dictio scribenda traderetur, 
promle illum et orthographice in quocumque ipsi aniea noto idiomate 
scribere sciebat, scriptum autem proprid licet manu legere, vel characteres 
distinguere et dignoscere non polerat.” : a 
A. DE WATTEVILLE. 
1 t Medico-chirurg. Transactions,’ vol. 55, 1872. 
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Topographical Anatomy of the Brain. By J. O. Darrow, M.D., 
Professor Emeritus of Physiology in the College of Phy- 
sicians and Surgeons, New York. 4to, 3 vols. pp. 175; 
48 plates. Philadelphia: Lea Brothers and Co., 1885. 


Tus magnificent work not only reflects the highest honour upon 
its author, but does full credit to those whose artistic and typo- 
phical skill has been put to contribution in its publication. 
t consists of a series of splendid heliotypes taken from photo- 
graphs of the brain and sections of the brain under different 
aspects. Every plate is accompanied with an outline-figure 
containing the references to the explicative text. All illustrations 
are natural size. The anthor gives a full account of the methods 
which he adopted to overcome the considerable difficulties en- 
countered in preparing the brain so as to et faithful photo- 
graphs of its natural appearances, The fresh brain supported by 
the calvaria is imme with the hase upward, in a fluid of a 
little lesa than its own specific gravity. The author recommends 
the mixture of sodium chloride solution (sp. gr. 1026) with a 
small quantity of glycerine, as the most serviceable for this 
purpose. The ventricular cavities are then injected with a warm 
solution of gelatine by means of a fine canula introduced into the 
infundibulum, which should be preserved entire for that purpose. 
The injection should be continued until the ventricles are mode- 
rately filled and the gelatine begins to exude between the crura 
cerebri and the hippocampal convolution ; after which the brain 
is placed in a refrigerator and the pears allowed to solidify. 
This secures the normal condition of the internal parts. ; 

The next operation consists in imbedding the brain in a mass of 
gelatine, of about its own consistenoy, in a metallio framework so 
constructed as to allow of successive sections in the horizontal or 
vertical plane. The arrangements for cutting the sections were 
not quite the same for the different series, but we have no space 
for the details. In cutting, the knife and the section were flooded 
with equal parts of glycerine and water. The sections were 
allowed to remain for twelve hours in a refrigerator immersed in 
the saline solution before being OO 

Thé difficulties of photographing were most successfully over- 
come. The sections had to be imbedded in gelatine, or immersed in 
glycerine and chloride of sodium solution. In the latter case, the 
pictures were taken from the image of the preparation in a - 
properly disposed mirror. 

In the first volume (10 plates) the external convolutiens are 
represented. It includes a good view of the insula and operculum, 
obtained by a longitudinal section parallel with the median plane ; 
and one of the parts exposed by another longitudinal section 5 
millimetres deeper than the base of the insula. The relative 
position of the internal parts comes out in a very clear and in- 
structive fhanner in Vols. II. and III., which give respectively 
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fifteen representations of horizontal, and twenty-three of vertical 
transverse, sections. Each section is made 5 millimetres beyond 
the preceding, so that the study of the successive plates allows 
the reader to obtain a very clear idea of the relative position of 
parts in the highly complex mass of the brain. The simultaneous 
use of the horizontal and vertical sections will still further assist 
him. Prof. Dalton has spared no trouble to render the descriptions 
lucid, and to bring into relief the clinically important features of 
the parts. The reader must remember that these volumes deal 
with topographical anatomy only, and that the problems of the 
course of the fibres and all histological disquisitions are outside ita 
scope. Though thus limited, the work will be found to hold a 
unique and important position. It is a question whether any 
anatomist ever investigated the organ on the same plan and in so 
systematic a manner as Prof. Dalton has with so much success. 
At any rate, no series of Toe at all comparable to these has 
hitherto been published before. The heliotypes represent things 
exactly as they appear in nature; the white and grey matter, the 
winding maze of the convolutions preserve their life-like appear- 
ances in the plates; and whilst the faithful outline-figures enable 
the student to identify at a glance the various structures, he 
realises to the full their mutual relations of parts under aspects 
never presented in the ordinary processes of dissection and ana- 
tomical teaching. 
A. DE WATTEVILLE. 





* 


Injuries of the Spine and Spinal Cord without apparent mechanical 
Leston, and Kenon ck in their Surgical and Medico-legal 
Aspects.— By Herperr W. Paar, M.A., M.C. Cantab., Surgeon 
to St. Mary's Hospital. London: Churchill. Second Edition, 
1 vol. 8vo., pp. 397. 


We are glad to find that a second edition of this volume has 
already been called for. It deals with a very important subject, 
both from a medical and an ethical point of view ; and even where 
the author’s opinions may appear to go somewhat beyond the facts 
he adduces, their expression has largely contributed to elicit farther 
investigation and discussion. Mr. Page’s searching criticism of the 
ideas conveyed by the expression “ Concussion of the Spine,” have 
* done much to pave the way to a more scientific view of the nervous 
disturbances which so frequently follow railway accidents. Under 
this name a number of incongruous elements were heaped up 
together ; and nothing was easier for medical men giving evidence 
in a court of law than to fall into hopeless confusion and contradic- 
tion with themselves and with others, when snbmitted to a 
searching cross-examination. Spinal and meningeal hemorrhages, 
compressions, inflammations on the one hand, mere_ functional 
disturbances on the other, besides possibilities of ulterior chronic 
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inflammatory or sclerotic processes developing without any ap- 
parent immediate lesion, not to speak ofa respectable contingent of 
“neurasthenic” or hysteroid manifestations, were all included 
within the elastic boundaries of a single morbid type. What 
appears to be the truth is that in most cases, besides more or less 
apparent external bruises, the victim of a railway accident suffers 
from what has been more or less aptly called “traumatio neur- 
asthenia,” partly due to actual cerebral shock, partly to the’ 
emotional disturbance at the time of the accident, and to the 
ulterior anxiety attending the usually protracted legal proceedings. 
It would be an interesting point with reference to the alleged 
curative influence of good damages, to determine whether such 
patients recover more quickly in countries where the claims are 
smaller, and the worry and complications attending a law-suit are 
of less portentous magnitude than in England. 

It is obvious that the amount of genuine nerve disturbance, as con- 
trasted with what the patient puts on when examined, must always 
be a difficult point to define. Some differences of opinion must 
necessarily arise in many cases. But a more important point still, 
is to determine how far Mr. Page has established that organic 
changes in the cord never, or only quite exceptionally, follow a 
mere “jar” of the organ. That such an ocourrence is much more 
rare than is assumed by Erichsen, seems evident—especially in the 
case of individuals who at no previous period of their lives have 
offered any evidence of an inherited or acquired neuropathic pre- 
disposition. But is it irrational to suppose that a shock may play 
the same part as over-use, and by exhausting nerve elements 
determine the ontbreak of an impending organio process? We 
have read of cases, and seen at least one, in which, post-mortem, 
the cord presented alterations of which the exciting cause appeared 
to have been a mereshock without immediate lesion. At any rate, 
such occurrences as the recent death of a schoolboy from blows 
-received on the back shows that apparently superficial injuries 
may lead to serious results; and we must not forget that, though 
ordinary “ trgumatio neurasthenia” has usually a tendency to 
recovery, there are well-authenticated instances where the patient 
has remained a martyr to his functional troubles for a long time, if 
not for life, after the accident with which his misery began. 

T'he second edition of Mr. Page’s book is chiefly a reprint from 
the first. In the third he will perhaps find it possible to modify 
the controversial tone of some of the chapters, and enforce his views 
by a more systematic arrangement of his facts and arguments. 
His main position is a strong one; and he may now safely remove 
the cause of truth from the agonosphere of personal opinions 
into the calmer regions of critical judgment. 

; A. DE WATTEVILLE. 


Abstracts of British and Foreign Journals. 


“How the Blind Dream.”—By Mr. B. G. Jouxs, (The 
National Review, April 1885.)—In the dreams of most persons a 
mental vision is vividly produced during sleep, in which they 
perceive their friends moving about and conversing as in the 
ordinary real business of life. Now it is very obvious that such 
a dream cannot occur to a blind man; he cannot recall form and 
colour of which he knows nothing, and which an ordinary person 
has gained through impressions on his retina; bis dream can 
extend no further than can be furnished by the faculties which he 
has retained. He may recall a person or a place, but the recollec- 
tion can only be commensurate with what he has obtained by the 
senses of touch, hearing or smell. A blind boy dreamed of his 
brother who was dead. He knew him by his voice, and he also 
knew he was in the fields with him, for he felt himself treading 
upon the grass and smelling the fresh air. His idea of a field 
could not possibly reach much beyond this. Another man 
dreamed he was in his workshop; he knew this by sitting on a 
box and by the tools which were in it. A blind tramp said when 
he dreamed it was just the same as when he was awake, he 
dreamed of hearing and touching. 

Mr. Johns mentions the case of a man who dreamed of a ghost. 
This suggests a question of very great interest. „Do the blind 
believe in ghosts, and if so, in what manner do they come, and how 
are they recognised? A ghost is an apparition or ethereal being, 
generally resembling some person known in the flesh; it cannot, 
however, be felt, for it is transparent ; a bullet may pass through it, 
and if sitting in a chair, it does not prevent another person occupy- 
ing the seat at the same time. It is therefore generally admitted with 
Herbert Spencer that touch is the only reliable sense as a test of 
reality, is the one indeed into which the others may be reduced. 
When Macbeth could only see the dagger but could not feel it, he 
called it a dagger of the mind. How then can a blind man believe 
in a ghost known only by hearing and touch? It seems to usa 
contradiction, and yet Mr. Johns has a ghost story. A blind man 
dreamed he went to a house where he met a comrade who had heen 
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sent to prison, and he thus described his dream. “Theard a voice 
at the door, and I said, ‘Bless me, if that ain’t John,’ and I took 
him by the sleeve, it was his shirt-sleeve I felt, and I was half 
afeard of him, and surprised he was out weeks before his time. 
Then (in my dream) I dreamt that he tried to frighten me, and 
make believe he was a ghost by pushing me down sideways, &c., 
after that I waked and heard no more.” ‘This is a very curious 
account of the blind man’s state of mind ; he recognized his friend, 
but the latter behaved in so strange a way as to make the blind 
man believe he was a ghost. The pushing him down sideways, 
however, does not suggest a spiritual being to an ordinary mind. 
It would be a matter of great interest if Mr. Johns, or other persons 
coming in contact with the blind, would make further investiga- 
tions into the subject of ghosts as conceived by the blind. The 
well-established ghost, clothed in white and quite impalpable, can 
scarcely have a place in the blind man’s imagination, 
Samus, Wins, M.D. 


Abstracts of Papers on Diseases of the Nervous System 
that have appeared in the Guys Hospital Reports, 
1874-1884. 

1. Insular Sclerosis of the Brain and Spinal Cord. By W. Moxon, 
M.D. 1875. 

2. On Meningeal Hemorrhage. By J.F. Goopuart, M.D. 1876. 

3. On Cerebritis, Hysteria, and Bulbar Paralysis. By 8. Wms, 
M.D., F.R.S. 1877. 

4. On Unilateral Atrophy and Spasm. By Frepmeiox TAYLOR, 
M.D. 1878. 

5. Report on Cases of Tetanus treated in Guy’s Hospital. By 

à Frepeniok TayLor, M.D. 1878. 

6. A Case of Disease of the Brain with Descending Degeneration 
of the Spinal Cord. By Freprriok Taytor, M.D. 1879. 

7. History of the Physiology of the Nervous System, taken 
more especially from the Writers on Phrenology. “By 
S. Wrs, M.D., F.R.S. 1879. 

8. Note on a Case of Tetanus.—By R. E. OARRINGTON, MD, 
and G. A. Wricur, M.B. 1879. 

9. Reflex Action in Diagnosis. By P. Horrocus, M.D. 1881. 
10. A Case of Symmetrical Softening of the Corpora Striata, 
followed by Bilateral Descending Degeneration with 
Secondary Anterior Poliomyelitis. By W. Hatz Warrs, 
M.De 1882. l 
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11. On Hemianesthesia. By S. Witxs, M.D., F.R.S. 1883. 

12. A Case of Extensive Cerebral Softening with Descending 
Solerosis in the Lateral Column. By G. N. Prrr, M.A., M.D. 
1883-84. 

18. Saturnine alae: By J. F. Goopwart, M.D. 1883. 

14. The Theory of a Heat-centre from a Clinical point of view. 
By W. Hare Wuire, M.D. 1883-84. 


1. This paper was the first English account of this disease. The 
author points out that the disease can be diagnosed with certainty : 
its diagnostic characters are:—I. A peculiar trembling of the head 
and limbs during movements, ceasing when the parts are supported, 
so that whilst in bed the patient gives no sign of his malady, but 
does when he attempts to move, thus differing from the movements 
in paralysis agitans which are more even, do not stop when the part 
is at rest, and are not accompanied by any extreme idiocy of manner. 
The movements of insular sclerosis are most like those of mercury 
poisoning, but differ in that they affect the head and neck, and have 
the character of embarrassed helplessness. II. Paralytic weakness, 
especially of the lower extremities. III. Contractions and rigidity 
chiefly of the lower extremities; they bear direct proportions to 
the paralysis. IV. Nystagmus; this symptom may be late, it is 
earliest in the cerebral form of the disease. V, There is little or no 
disturbance in power over the excretions. VI. Asa rule, the electro- 
sensibility as well as the electro-motility are normal. VII. The 
words appear to cost too much pains, and are produced one syllable 
at a time, each syllable accentuated. VIIL There may be great 
enfeeblement of mind. Although, as might be expected, considering 
the diffuseness of the lesion, the symptoms vary ; still, amongst this 
variety, there is a constant set as above enumerated. It is most 
common at the ages of 25-45; it is very chronic in its course, and 
death is usually accidental. The morbid anatomy is evidently that 
of chronic inflammation scattered in a broadcast style, especially in 
the white substance of the nervous centres producing patches of 
deep grey tint. The minute anatomy is shown very well in the 
spinal cord, where new sclerotic tissue is seen to advance inwards 
from a medullary ray, and all stages of the chronic inflammation 
may be seen. The paper concludes with a description of eight 
cases, in two of which there was an autopsy. 


2. Meningeal hemorrhage may be due either to variation in the _ 
blood pressure, or disease of the vessels. Out of 41 cases, 28 had 
either hypertrophied heart or granular kidney. Probably the 
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condition of periarteritis of the cerebral vessels described by 
MM. Bouchard and Charcot as cansing miliary aneurisms, and so 
cerebral hemorrhage, is the same thing as Drs. Gull and Sutton 
have described as hyaline fibroid degeneration of the arterial walls, 
and which is associated with chronic renal disease. The theory, 
therefore, which ascribes cerebral hmmorrhage to anomalies in the 
vascular tension is probably correct. Syphilitic disease of the 
arteries is one cause of meningeal hemorrhage. Aneurism of the 
vessels at the base ia a common causo; it generally exists in young 
people, and is a sequel to embolism. Mere excitement, or a sudden 
fit of passion, may, by inducing great pressure within the cerebral 
vessels, cause death. Three cases duc to purpura are recorded. 
This may or may not be the result of blocking the vessels of 
leucocytes. The most constant symptom of the fatal cases is coma ; 
of those that do not die, rather persistent stupidity remains. 
Meningeal hemorrhage is difficult of diagnosis from alcoholism ; 
the general appearance must be taken intoaccount. Cases undoubt- 
edly get well, but care must be exercised to avoid all excitement. 
The prognosis must depend upon the suddenness of the onset (one 
case in ten dies instantly), the completeness of the coma, the 
condition of the heart, the hardness of the pulse, and the state of 
the arteries. When the death is sudden, probably the medulla is 
implicated, either by pressure, or some disturbance of the circulation 
in it. 


8. In this paper Dr. Wilks places on record some oases of 
cerebritis. In instances of cerebritis a large part of the cerebral 
hemisphere is involved in the inflammatory process, including the 
grey matter on the surface, the medullary matter within, and 
sometimes the central ganglia. As regards symptoms, there is 
no paralysis; the patient is simply devoid of mental power; there 
is generally no other symptom than this torpor, even if the meninges 
are involved. In unilateral meningo-cerebritis there may be some 
paralysis of the opposite side of the body. A case illustrative of 
this is given, but the patient did not know that she was paralysed. 
In this paper the doctrine that Dr. Wilks has often taught is 
emphasised, viz. that the formation of the animal body in two 
halves, and with two sets of nerves, necessitates the separation 
of the nerve-centres whenever an independent action of the limbs 
is required. The splitting of the spinal cord is a necessity of this 
independent action, and from this again of necessity follows a 
separate cerebral ganglion to rule over each. Tho mode in which 
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the two sides receiving different impressions can combine into one 
is by means of the commissure, and the explanation is no doubt 
of the same kind as that of single vision with two eyes. 

_ The spinal cord may pass into the same condition that the brain 
does in sleep, and this is probably the explanation of some forms 
of hysteria with paralysis, and in hysteria with movement, there 
is over-action. 


4, A case is recorded of a woman who, when a child 5 years 
old, was in the hospital for paralysis of the left arm and leg. She 
was admitted again when 27 years old, The left upper was much 
smaller than the right, the arm was close to the side, and there was 
flexion at the elbow, wrist and metacarpo-phalangeal joints; there 
were slow constant movements of the fingers, The left lower was 
also smaller than the right. She died of phthisis. There was found 
an old lesion in the grey matter of the corpus striatum, more or 
less atrophy of the right hemispheie, crus, pyramid, and olivary 
body, of the left hemisphere of the cerebellum and left side of the 
spinal cord. The right side of the base of the skull was smaller 
than the left. The history of the case was particularly clear ; there 
could be no doubt but that the disease in the corpus striatum was 
primary; the atrophy of the other parts of tle brain, as well as of 
the osseous and muscular structures, secondary. Some-cases of 
` congenital paralysis will bear a similar interpretation. The 
conclusion of Cotard, that partial atrophy of the ‘brain is not a 
primary affection, but the result of traumatic, inflammatory, or other 
lesions, is justified. In the case here recorded there was no 
secondary degeneration, because the internal capsule was not 
involved. The case is interesting in confirming anatomy by the 
atrophy of the opposite half of the cerebellum. Hight additional 
cases are collected at the end of the paper. Out of the nine cases, 
seven commenced at or before the fifth year. Some of the cases were 
ushered in by convulsions, some by exanthemata ; the paralysis is 
equally right and left, but always more in the upper than the lower. 
Sometimes the muscles are much wasted; sometimes in a state of 
painful tonic contraction, with slow involuntary movements ; some- 
times in a state of spastic contracture. The majority were subject 
from time to time to convulsive seizures, with or without loss of 
consciousness. There was very often some mental deficiency. The | 
points of diagnosis from infantile paralysis are the hemiplegic 
digtribution, the absence of marked atrophy in most cases, or the 
hypertrophied condition of the muscles that may be present in 
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some, the co-ordinated spastic contraction, the electrical reaction, 
the fits and the mental condition. The relation of this spastio 
hemiplegia, with slow movements, to the newly-described athetosis 
is discussed. 


5. In this paper the cases during eleven years are recorded, 
Out of 51 cases available for statistics, 8 recovered; the traumatic 
cases were found to be more acute than the idiopathic; recoveries oc- 
curred more amongst cases of slight injury than amongst cases of 
severe ; more recoveries took place amongst the cases in which the 
tetanic symptoms followed late upon the injury than amongst 
_ those in which they came on quickly; a more slow and chronic 
type of disease was more frequent amongst cases of mild injury 
than amongst cases of severe injury. In 12 out of 28 cases in 
which a post-mortem was made, there was lung mischief, in 18 
nothing special was found. Of the 8 cases that recovered, 1 had 
Calabar bean; 1, Calabar bean and chloral; 1, Calabar bean, 
chloral, and morphie; 1, chloral; 1, chloral and iodide of potas- 
sium; 1, opium; 1, curara; 1, nitrite of amyl. In most of the 
Calabar-bean cases the drug was very rapidly pushed, either by 
subcutaneous injection or by the mouth; one patient took 125 
grains of the extract in thirteen days, on one occasion he had 
seven successive duses of one grain each at intervals of fifteen 
minutes; 8 cases had Calabar bean alone; 2 had Oalabar bean 
and chloral hydrate; 2 had Calabar bean, chloral hydrate, and 
morphia; 12 had chloral, and one of these had iodide of potassium 
added; only 1 case was treated simply with opium; 4 cases had 
curara; 8 cases had nitrite of amyl. The drugs used unsuccess- 
fully were, quinjne— bromide of potassium, bromide of ammonium, 
succus conii, Cannabis indica, nicotine, atropine, and aconite. Hach 
case depends so much on its own merits, that, before any rigorous 
conclusions can be drawn, the article must be read in extenso. 


6. A boy, aged 6, fell on his head six months before admission 
to the hospital ; since then he has complained of pain, has seemed 
stupid, and has vomited ; has lost power over his legs, and become 
blind. After admission, he got slowly worse; the face became 
paralysed; tonic contraction of the arms set in. At the end 
there was difficulty of swallowing; he gradually became ema- 
ciated and died. At the autopsy the following parts of brain had 
a gelatinous appearance; the posterior part of the corpus callosum 
and the postefior lobe on each side continuous with it; only the 
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posterior part of the corpus striatum was affected ; the optic tracts 
ended in a mass of gelatinous material occupying the posterior part 
of the optic thalami and geniculate bodies. Sections of the 
pons, medulla, and cord showed disease occupying just those seats 
usually ocoupied by secondary degenerations, but rather derker 
and more defined than usual. The nature of the gelatinous ma- 
terial in the brain is discussed. Tumour, inflammation, and 
embolism appear to be excluded, and the degeneration shows no 
evidence of what preceded it. The secondary degeneration in 
the pons and cord is very interesting, because the posterior 
part of the internal capsule only was affected, and it therefore 
supports the views of Flechsig. Histologically, the condition in 
the cord was remarkable for the entire absence of granule cells, 
the absenge of dense connective tissue, the great development of 
nuclei in the sheath of the vessels, and the substitution of a 
material, colloid in consistence and granular in structure, for the 
nervous and supporting elements of the tissue. 


. 7, In this very interesting paper Dr. Wilks gives an account of 
some of the writings of the phrenologists, and of the transactions 
of the Phrenological Societies, and shows that they were not 
altogether worthy of the derision which their views excited. Dr. 
Wilks says, “I cannot but be struck with the great object which 
the writers presented to themselves, and the mode in which they 
proposed to prove the truth of their doctrine. Their object was 
the same as is now considered most rational. They discarded the 
notion that the brain was to be regarded as simply associated 
with the mind and there left, but they looked upon it as a 
compound and complex organ. They were the first who replaced 
the old method of the anatomists of slicing up the brain, by 
unfolding and dissecting it. They showed that it was made up of 
parts, each having its own function.” Reference is made to a very 
able paper in the‘ Phrenological Journal’ for 1836, by Mr. Watson, 
entitled, “ What is the use of the Double Brain?” and it is shown by 
quotations that the author had anticipated the views of Dr. Wilks 
on the duality of the brain, owing to which we have a double 
consciousness. Dr. Wilks takes this opportunity of giving clearly 
and fully his views on this subject. The phrenologists were 
remarkably accurate in the position in which they placed the seat 
of language; thus, Gall says, “The manifestation of verbal 
language depends upon a cerebral organ, and this cerebral organ 
lies on the posterior part of the superior orbital plate.” By 
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numerous quotations it is shown, that the phrenologists of the 
firat half of the present century were far in advance of the physi- 
ologists in their ideas of the locality of a part of the brain 
concerned with language. ‘The phrenologists were also more 
correct in their views about sleep than many scientific writers of 
their time. In proof of this, it is mentioned that Dr. Caldwell 
records the case of a girl, in whom the brain, owing to loss of some 
of the bone of the skull, could be seen to protrude during activity, 
and to recede during sleep. 

This paper by Dr. Wilks is so full of interesting discussions and 
references, that the reader must go to the original, as it is 
impossible to abstract it properly. 


8. In this case the cervical enlargement of the cord was flattened 
on the right side; a cavity occupied the right cervical anterior 
cornu for its whole length: there was a smaller but similar 
cavity on the left side in the lumbar region; the cavities con- 
tained a rough shaggy material of a reddish-brown colour. The 
borders of the cavity showed marked degeneration of the nervous 
tissue. There was ‘considerable hyperemia, and several extra- 
vasations of blood were present. 


9. In this paper a very good account is given of the best 
methods of obtaining reflexes, and also the diseases of the nervous 
system are classified according as to whether the reflexes are 
unaltered,- absent, or exaggerated. The author performed some 
original experiments for the purpose of showing that the myotatio 
contractions were due to the loss of tone in the muscles, and some 
impairment of the reflex loop. A frog’s muscle was removed from 
the body, but could not be made to contract by pulling on its 
tendon, although it responded to mechanical irritation directly 
applied to the fibres; but if the nervous system was uninterfered 
with, the muscle being left in the body, it was easy to get myo- 
tatio contraction by pulling on the tendon. It is concluded that 
the reason why the first experiment failed was because of the loss 
of tone, because the author thinks the time experiments that have 
been performed are conclusive proof that myotatic contractions are ' 
not reflex. The theories for the inoreased production of myo- 
tatio contractions in lateral sclerosis are discussed. Direotions are 
given for obtaining the various clonuses and the front tap con- 
traction. 


An oxpertment is described which showed that the fifth nerve 
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` hasin it no fibres which cause dilatation of the pupil on strongly 
stimulating a sensory nerve, but that this result is brought about 
by the third nerve, probably through inhibiting the tonic influence, 
kept up reflexly by this nerve upon the circular fibres of the 
iris. The oscillations of the pupil are about twice as many for far 
as for near distances; this oscillation is absent in locomotor 
ataxy. Exhaustive or extreme pain causes dilatation of the pupils. 
Thus they are dilated after an epileptio fit, or after having a tooth 
extracted. These facts are useful in diagnosing malingering. 


-10. A boy, wt. 64, ran away from school, but was shortly after- 
wards found lying in the snow, and when picked up, could not stand, 
having right hemiplegia. After this attack he seemed stupid, 
. never spoke or read anything, and has always suffered from loss 
of control over the bladder and rectum, This case is too long to 
condense satisfactorily. The patient had various nervous symptoms, 
such as paralysis of various parts of his body, loss of intelleot, &o. ; 
but the chief interest lay in the extraordinary hyperpyrexia, which 
at first was not constant, but towards death gradually became 
more so. It was very persistent; cold baths had to be very 
frequent to keep it undsr; the highest temperature reached was 
107°, At the post-mortem examination, the brain and cord were 
the only parts affected. There the only abnormality was a small 
soft patch, a quarter of an inch in diameter, at the anterior part of 
eaoh corpus striatum. There was well-marked degeneration on 
both sides down the crura into the cord, taking the usual course; 
the inflammation had at some places spread into the anterior 
cornua. The question is disoussed whether the change in the 
lateral columns is primary; but the author concludes that the 
change in the anterior cornua is secondary. The hyperpyrexia 
is discussed in his paper on the “Heat-centre Theory,” in the 
succeeding volume of the Reports. 


11. Dr. Wilks points ont, that whilst hemiplegia produced by 
disease of the corpus striatum is not a paralysis of half the body, 
but only of parts of it, hemianesthesia produced by a lesion of the 
sensory fibres would in most cases be not only a complete loss of 
sensation of the entire half of the body, but of the special senses 
also; bat hemiavesthesia accompanying hemiplegia is rare and 
exceptional ; whenever loss of sensation exists with hemiplegia, the 
lesion will be found to affect the back part of the internal capsule. 
Complete hemianesthesia, such as is above mentioned as theoretically 
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possible, is unknown to Dr. Wilks. All the complete cases of 
complete hemianssthesia that ho has seen are functional, and get 
well. Bearing in mind the dual action of the brain, it is possible that 
the hemianeesthesia is due to the cessation of sensory function of one 
half of the brain, and the cases which follow on a blow may be due 
to some concussion affecting half the brain only. Many facts and 
arguments are brought forward to prove these two points. Cases 
are given to show, that on rare occasions, male patients may 
present the same symptoms of this nature as female. 


12. A girl, æt. 2, admitted for right hemiplegia, left facial para- 
lysis, double optic neuritis, nystagmus, unequal pupils and vomiting. ` 
On admission, the case was thought to be one of tubercular menin- 
gitis; but as the child lingered on in an almost moribund condition, 
the diagnosis of cerebral tumour was made. The child died about 
seven months after admission. At the post-mortem examination, 
in addition to the extraordinary emaciation, so great, that the super- 
ficial cervical plexus could be observed under the skin, there was 
observed extensive softening of the middle part of the right cerebral 
hemisphere; no cause whatever could be found. for it. There was 
well-marked descending sclerosis of the crossed pyramidal tract in 
the cervical region on the left side: most of the organs of the body 
were tuberculous; but there was no evidence of tubercular menin- 
gitis, and although the right middle cerebral artery was small, 
there was no evidence that the softening was due to this, for 
it ‘did not correspond to the distribution of the artery. 


18. The resemblance between the cerebral symptoms of lead- 
poisoning, of alcoholism, and of paralysis, is pointed out. Also the 
importance of not confusing the diagnosis, because the treatment 
is different, although it is extremely probable that plumbism will 
give rise to general paralysis. The similarity in the pathology of 
the three conditions is very marked, all being characterised by 
wasting cerebral changes; and in the case of lead and alcohol the 
analogy may be pushed still further, for both lead to persistent con-, 
iractionand thickening of the vessels with arterial spasm. Therefore 
opium, digitalis, nitrite of amyl and nitro-glycerine will be of use.’ 


14, The author points out that nervous non-inflammatory pyrexia 
is present in the following maladies:—1. Tumour of the cord; 
especially of the cervical region, 2. Tumours of the brain, 
especially of the pons. 3. Hemorrhage of the brain, especially of `’ 
the pons. #. Embolism of certain cerebral arteries. 5. Ill-defined 
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degenerative changes in the brain. 6. Insular sclerosis. 7. Loco- 
motor ataxy. 8. Obscure nervous cases that die without any 
change being found post-mortem. 9. Obscure nervous cases that 
got well, “ Hysterical pyrexia.” 10. Mental disease. 11. Injury 
to the spine. 12. Injury to the brain. Lowering of the tem- 
perature is present in—1. Tumours of the brain; 2. Cerebral 
hemorrhage; 3. Degenerative changes in the brain; 4. Mental 
disease; 5. Injury to the spine. Cases are given illustrating all 
the above conditions. The author shows that all the cases may be 
explained, by supposing that there exists on the cerebral cortex, 
near the fissure of Rolando, a calorific centre which presides over 
the thermogenetio tissues of the opposite side of the body, restrain- 
ing their activity. The fibres from the centre proceed down, by 
means of the corona radiata near the central ganglia, through the 
crura, pons medulla and cord, decussating in their course. In the 
cases of organic disease of the brain accompanied by non-inflam- 
matory pyrexia, the lesion destroyed these fibres in some part of 
their course, thereby causing a rise of temperature, owing to the 
inhibitory action of the calorific centre being cut off. Jn the 
cases in which the temperature fell, it was due to the fact that the 
inhibitory fibres were stimulated. The physiological side of the 
question is fally disoussed, and it is shown that the clinical facts 
agree with physiological experiments. Whether or not the calorific 
centre is a genuine calorific one, or whether it be a muscular vaso- 
motor one, isnot yet decided ; probably the former is the true view. 
In the cases of hysterical hyperpyrexia the explanation most 
probably is that there exists functional disturbance of the calorifio 
centre. 


W. Hate Warts, M.D. 


I. On a Diagnostic test for Sciatica.—Dz Beuraann (Archives 
de Physiologie, April 1884, p. 875). Place the patient in a recumbent 
position, keep the leg extended, and gradually flex the thigh on 
the pelvis. Pain is caused, and he resists the movement. 

Flex the thigh in the same way, but with the leg flexed. No 
pain is caused, and no existence is encountered. 

The pain is caused, according to the author, by the tension put 
on the sciatic nerve, which, as he shows by experiment on the 
dead body, is greater in the first manipulation than in the second. 
He thinks the manipulation described furnishes a diagnostic sign 
of pain due to inflammation of the nerve as opposed to pain from 
disease of the joint or of neighbouring structures, and that it 
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furnishes a hint for treatment, viz. that we should fix the limb in 
the position in which the nerve is most relaxed. [The process 
known as “subcutaneous nerve-stretching,” is based upon the 
facts adduced as new by this author. The thigh is flexed on the 
abdomen, and then the leg straightened out, thus placing the 
sciatic nerve on the stretch. | 


II. On the Changes in the Nervous System after Ampu- 
tation.—Hayem and Griserr (Archives de Physiologie, May 1884, 
p. 480). Amputation of right forearm just below the elbow in 
1876. 

Death from phthisis in 1883, at the age of 47. 

Brain healthy and symmetrical. 

There were neuromata on the ulnar medium and radial nerves 
at their terminations in the stump. These were composed of a 
large number of small nerve fibres, formed of an axis-cylinder 
covered with a thin layer of myeline, and grouped in fasciouli. 
The course of these fibres was very intricate, but for the most part 
their direction was the same as that of the fibres of the main 
nerve-trunk, till they approached the periphery of the neuroma ; 
then they turned baok in a looped fashion. Their relation to the 
healthy fibres of the nerve trunk seemed to be this :—that at 
different levels the healthy fibres perished and were each replaced 
by a number of thin small nerve-fibres, the actual point of oon- ` 
tinuity between the two kinds of fibres was, however, never 
observed. 

The neuromata therefore appear to be the expression of a 
regenerative process; viz. the growth of new nerve-fibres from 
the out-end of the nerve. 

Changes were found in the nerve-trunks as follows: — The 
radial was slightly thinner than the nerve of the opposite side; 
_ the median, about the same size; the ulnar, considerably larger. 
All three were grey, rounded, and firm. 

In the radial and median there was atrophy of nerve-fibres with 
growth of interstitial connective tissue. In the ulnar, two 
varieties of nerve-fibres were found. (1) Large isolated fibres, 
with a fine axis-oylinder and thick coating of myeline, accompanied 
by a longitudinal band of connective tissue; (2) fasciculi of small 
fibres with a comparatively large axis-cylinder, and thin coating 
of myeline. The interstitial elements of the nerve-tranks 
(neurilemma, perineurium, epineurium, &o.) were increased. 

In addition, therefore, to the degenerative process found in the 
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other nerves, there were in the ulnar separative changes, analogous 
to those in the neuromata, indicated by the presence of the small 
fibres. 

The anterior and posterior roots of the brachial plexus were 
atrophied, many of the normal fibres had disappeared, and there 
were more small fibres than normal. 

Spinal cord.—In the white substance, the posterior. columns of 
the affected side were smaller than those of the sound side; but for 
the other columns just the reverse relation held. Of the grey 
substance there was atrophy at the level of the brachial plexus 
(partioularly at the level of the 7th and 8th cervical and Ist 
dorsal nerves), affecting chiefly the anterior horns, and principally 
due to atrophy of the cells; the number of which was in some 
places only one-fourth or one-fifth the number of those on the 
sound side. Careful search with high powers showed the relics‘of - 
cells—small, regular in outline, but still presenting traces of their 
normal processes; even those that remained visible to a low power 
had undergone some modification; they were rounded, and had but 
few processes, 


’ IO. On the Nervous System of an Idiot. Anomalies in the 
Convolutions. Arrested development of the Pyramidal Tract 
in the Cord.—Hzrvouzr (Archives de Physiologie, 1884, p. 165). 

- Age of patient 34 years. 

Atrophy of the frontal lobes, with thickening and adhesion of 
the meninges, superficial softening with more deeply seated 
induration of the convolutions. 
‘ On the left side of the brain (which was principally affected), 
all three horizontal frontal convolutions were atrophied, the 
superior in the highest degree; the ascending convolutions were 
poorly developed, the paracentral lobule was small. On the right 
gide the changes were less marked. 

In the spinal cord were the following abnormalities : — i 

In either lateral column was an area coloured brightly by 
carmine, and characterised by absence or paucity of nerve-fibres ; 
this area corresponded roughly to that of the orossed pyramidal 
tract, but differed from it in shape (it had not the usual triangular 
shape), aud in its greater extension in a forward and backward 
direction. There was, besides, atrophy (or non-development) of the 
columns of Goll, and of the right direct pyramidal tract. 

During life there had been no spastic symptoms. From this 
fact, from the unusual area of the tract of lateral difease, from 
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the simultaneous disease of the columns of Goll (without focal 
lesion to have originated ascending degeneration), the author 
concludes that the disease of the lateral columns was not secondary 
to the disease of the brain, but was due to arrested development 
of the cord. 

This is borne out by his investigations into the development of 
the healthy cord; for he finds that even in healthy children an 
area of the lateral columns corresponding to that observed in the 
present case, does not reach perfection till the age of 4 years. But, 
though the question is only one of degree, yet in no healthy child 
of 84 is the development so backward as in this idiot. 


IV. On Radial Paralysis. Theory of Nerve-compresaion. 
- Jorrroy (Archives de Physiologie, May 1884, p. 478). 

_, The author seeks to establish the truth of Panas’ theory of 
paralysis of the radial from compression, in cases where, at first 
sight, its applicability might be questioned. 

The case he gives is that of a man in whom paralysis of the left 
radial came on suddenly, after carrying a weight of about 50 kilo- 
grams, strapped on like a knapsack. The weather was warm, he 
had experienced no chill, his previous health had been good. But 
in order better to support his burden he had been proceeding with 
his forearms crossed and the right hand clutching the lower end of 
the left humerus. In this way he had, says the author, compressed 
the left radial at the point where it comes out between the triceps 
and the supinator longus. He explains in a similar way a case 
narrated by Duchenne, where a woman went to sleep in a chair 
with hér arms folded in front of her. 

The radial nerve itself is superficial, and can be compressed 
against the bdne at the lower part of the humerus; but it gives off 
a branch to the triceps, which is partly covered by muscular fibres ; ; 
consequently where this branch is compressed too, the triceps is 
also paralysed, though this is rare, and the paralysis is slight in 
‘degree, because this branch is partly protected from pressure by 
the covering of muscle. 


On a Case of Transverse Myelitis, Raymonp and ARTAUD 
(Archives de Physiologie, January 1884, p. 114). : 

Male patient, age 47. Very doubtful history of syphilis, ‘Tn 
August 1882 left leg began to drag ; some days later, sudden but 
transient failure of power in both legs while walking; then 
jnoreased less of power in left leg. Next, loss of power in con- 
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trolling evacuations, and incomplete paraplegia. The whole came 
on within a few weeks. Antisyphilitio treatment by MM. Charcot 
and Lasdgue produced no benefit. Within six weeks he was 
admitted to the Hospital for Incurables, under the author. There 
was then complete paraplegia ofthe flaccid type, with anmsthesia 
to all forms of sensation, with abolition of tendon reflexes, and 
partial preservation of skin-reflexes ; crossed reflex on tickling the 
feet. Farado-contractility in thigh-muscles feeble, in muscles of 
legs almost absent. Bedsores on heels, inner aspect of knees, and 
sacrum. Death from pyæmia six months later. 

Post-mortem.—No lesion of vertebral column or meninges. Spinal 
cord,—In mid-dorsal region transverse myelitis, leaving unaffected 
only a few fibres round the anteriur cornua and between the 
posterior cornua. All the constituent parts of the cord were (with 
these exceptions) involved indiscriminately at this level. 

Above and below the mid-dorsal region the grey matter recovered. 
its normal appearance; but in the white matter there was—above 
the lesion, degeneration of the columns of Goll reaching to the 
upper part of the cord; of Burdach’s columns, ceasing rapidly as 
the seotions passed up the cord; of the cerebellar tracts, to the 
upper part of the cord; below the lesion, degeneration of the 
crossed pyramidal tracts reaching to the lambar region. 

The adductor muscles of the thighs were in a state of degenera- 
tive atrophy. The spinal ganglia and sciatic nerves were normal. 

The authors think that the lesion was not syphilitic, as there 
were no other syphilitic lesions, and anti-syphilitic treatment did 
no good. The myelitis is best classed as a sub-acute myelitis. The 
acute decubitus is to be connected with the extensive transverse 
lesion of the cord. There were no symptoms perfaining to the 
upper limbs. 


VI..Hemiatrophy of the Tongue in Tabes Dorsalis. 
BALLET (Archives de Neurologie, vol. vii. (1884), p. 191). 

Atrophy of muscle, irregularly distributed and not regularly 
progressive, occasionally complicates tabes. Hemiatrophy of the 
tongue has been noticed by Charcot (and also by Ross and Erb) as 
an early symptom of tabes. 

In addition to a case by Cuffer (for which see next Abstract) 
the author mentions three cages. : 

1 (under Vidal). Male, age 17 at time of onset. The affection 
began in 1863 with sudden numbness of the left arm. Afterwards 
paralysis of the left side of face and left auditory nePve (sudden 
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onset), of the left 6th nerve; and difficulty. of speech and 
swallowing. In 1866 pains in the limbs and arthropathy of the 
left shoulder. When the observations were made in 1875 there 
was—atrophy of the left half of the tongue (the taste and tactile 
sensibility remaining normal), paralysis of the left auditory nerve ; 
wasting, with absence of faradv-contraotility in the left shoulder- 
muscles; arthropathy of the left elbow-joint, and to a less degree 
of the left shoulder. 

2. Female patient at the Salpêtrière, age 51. In addition to 
the usual symptoms of tabes (the diagnosis of tabes was confirmed 
post-mortem), there was—arthropathy of both knees and of the 
right shoulder, paralysis of the internal and external recti of both 
` eyes, atrophy of the left half of the tongue. 

8. Male, age 35, still under observation. Besides the ordinary 
symptoms of tabes there was—atrophy of the muscles of the hands, 
and to a certain extent of the arms and of the sacro-lumbalis; 
paresthesia in the district of the right fifth nerve; atrophy of the 
right half of the tongue. The affection of the tongue gave rise to 
very little trouble in mastication, swallowing, or speaking. 

Hemiatrophy of the tongue is rare (the author says) in every 
form of disease except tabes (putting aside injuries to one 
hypoglossal), but pretty freqnent in tabes; it should therefore 
lead us, when it is present, to suspect the presence of tabes. He 
ascribes the symptom to lesion of the hypoglossal nucleus, and 
notes the association with it (a) of ocular paralysis; (8) of atrophy 
of muscles in the limbs and trank. He thinks that in these cases 
the sclerosis in the cord spreads from the po-terior columns to the 
anterior cornua, vid the commissural fibres described by Gerlach 
and Kolliker. In the medulla, the sclerosis spreads by a similar 
path (not yet anatomically demonstrated) from the root of the 
trigeminus to the motor nuclei of the medulla. From this point of 
view he emphasizes the existence (in his last case) of paræsthesiæ 
in the district of the right trigeminus; and he thinks that nervous 
disturbances in this area would be found in all cases of tabetio 
hemiatrophy of the tongue, if carefully looked for. 


VI. Hemiatrophy of the Tongue in Tabes Dorsalis. 
Rayraonp and ARTAUD (Archives de Physiologie, 1885, April 1, 
p. 367). 

The case was originally described by Cuffer in 1875. Tabes had 
then existed for eight years; though for four years the symptoms 
had been lfnited to girdle-pains. There had been difficulty of 
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speech and of moving the tongue for a year. Slight atrophy of the 
right thenar eminence was made out, and well-marked atrophy of 
the right half of the tongue, with fibrillary contractions. 

When seen again by Raymond in 1883, the most striking 
symptoms were as follows :— 

General emaciation (though the farado-contractility of the 
muscles seems to have been preserved). Atrophy of the right half 
of the tongue. Deglutition normal. Speech comprehensible, 
though the articulation of some words was bad. Nocther bulbar 
symptoms, except immobility of the pupils. 

Post-mortem.—There was sclerosis of the posterior columns, most 
extensive in the dorsal region, where it involved the posterior 
cornua and extended even to the anterior cornua, the cells of which 
were atrophied. Inthe cervical region the antero-internal group 
of motor cells, especially on the right side, was atrophied. 

In the medulla, the principal nucleus of the hypoglossal, on the 
right side only, was atrophied. The accessory nucleus of the 
hypoglossal (= antero-lateral nucleus of Clarke, reticular forma- 
tion of Stilling) was normal on both sides. The motor nuclei of 
the mixed nerves about the same level (vagus, glossopharyngeal, 

- spinal accessory) were slightly affected, and less on the left side _ 
than on the right. All the other nuclei were normal. 

In the right half of the tongue, the muscular fibres were much 
reduced in number, and fatty tissue had taken their place. In the. 
trunk of the right hypoglossal many fihres were normal, but in 4 
others there was segmentation of the myeline, with dipa ppearanoo 
of the axis-cylinders. 

: J. A. Onarenon, M.D. 
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N Original Articles. 


ON A MUSCULAR PHENOMENON OBSERVED IN 
HYSTERIA, AND ANALOGOUS TO THE “PARA- 
DOXICAL CONTRACTION.” 


BY PROF. CHARCOT AND DR. RICHER. 


Proresson WESTPHAL was the first to describe, in 1878, an 
interesting muscular phenomenon, to which he gave the name 
of “ Paradoxical muscular contraction.” It may be described 
as follows: 

A muscle is capable of passing into a state of tonic 
contraction by the fact alone of the bringing together of its 
points of attachment; in other words, of its relaxation. For 
instance, whén the patient is lying on his back, the foot is 
suddenly flexed, and remains in that position by the con- 
traction of the anterior tibial muscle, the tendon of which is 
seen to protrude under the skin. A gradual flexion may give 
rise to the same phenomenon. ‘The foot remains in the 
position given to it during a more or less considerable time— 
27 minutes in the case of Westphal—then return to its normal 
position uniformly or by jerks. On repeating the process 
several times, the contraction ceases to occur: a result which 
may be attributed to muscular fatigue. 

The phenomenon of the “paradoxical muscular contrac- 
tion” may occur in consequence of the faradisation, direct or 
indirect, of the tibialis anticus muscle, or even in consequence 
of voluntary impulses. Professor Westphal considers it as 
the consequénce of a purely passive factor—hence the term 
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paradoxical—yiz. the slackening of the muscle; and opposes 
it to the ankle-clonus, which is produced by stretching of the 
gastrocnemius. 

Dr. Erlenmeyer! has confirmed the clinical fact, but gives 
to it a different interpretation from Professor Westphal. He 
terms it a “contracture,” instead of a contraction; and, in the 
case of the tibialis anticus, he thinks that the excitation 
consists of the passive tension of the group of antagonists, viz. 
of the calf-muscles. As a proof of his statement he brings 
forward the fact, that the phenomenon cannot take place when, 
the leg being flexed upon the thigh, the calf muscles are 
pushed down with the hand towards their insertion into the 
heel, so as to prevent their being stretched. 

Hence, there is no reason to speak of a “ paradoxical mus- 
cular contraction.” We have to do. with a simple reflex 
muscular contracture, resulting from an excitation of the 
antagonistic muscles. 

Professor Westphal? answers that even on the supposition— 
a doubtful one—that a muscle can be shortened by the 
manipulation described by Dr. Erlenmeyer, the results of the 
experiment are to be attributed to the pressure upon the 
gastrocnemius, not to the approximation of its points of 
attachment. 

Dr. Mendelssohn,? whilst he confirms the clinical fact, 
explains the phenomenon by a rupture of the equilibrium of 
the tonus in certain muscular groups and their antagonists. 

We have not had the opportunity of observing the para- 
doxical contraction in the various nervous diseases in which . 
these authors say they have found it; but we have seen in 
certain cases of hysteria an analogous phenomenon, the 
analysis of which may throw light upon the question. 

We have laid stress, in a recent communication to the 
“Société de Biologie,” upon a peculiar muscular condition 
frequently obtaining among hysterical subjects, which we have 
described as a “contractural diathesis.” It consists in a 
peculiar proneness of muscles to be thrown into a state of 

1 <Centralblatt für Nervenheilkuande,’ 1880, No. 17, p. 818. 


2 Ibid. No. 20, p. 317. See Abstracts, ‘Brary,’ Jan. 1881, p- 57L 
3 Bt. Petersb. Med. Wochenschrift,’ 1881, No. 10 
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contracture under the influence of various stimuli, often of the 
lightest description. According to the mode of production of 
contractures, we have distinguished two chief forms of the 
diathesis: lethargicand somnambulic. These appellations are 
justified by the analogies with the two varieties of artificial 
contracture obtainable in hypnotism, according as the subject 
is in the lethargic, or in the cataleptic conditions. We must, 
for further details, refer the reader to the paper we have 
published on this topic. It will be enough, here, to state the 
fact, that in the more common of the two forms of contractural 
diathesis (the lethargic), Professor Westphal’s phenomenon is 
most readily obtained. Here, by suddenly raising the toes, a 
contracture is immediately produced which keeps the foot in 
that position. A similar fact may be observed in the forearm, 
where a sudden bending of the wrist instantly determines a 
contracture, which fixes the articulation in flexion. The 
spasm subsides after a variable time; it may last several 
hours. 

We wish to discuss here the mechanism of this contracture, 
which in our opinion has nothing “ paradoxical” about itself. 
It is not, as Westphal believes, due to the sudden relaxation 
of a muscle, but is caused by the sudden tension of the group 
of antagonistic muscles. The following are our reasons for 
holding this view: 

(a.) It is easy to convince oneself that in the contracture 
provoked by the sudden flexion of a joint (ankle or wrist), the 
attitude thus determined is not maintained in virtue of the 
action of a single muscular group, but is the resultant of two 
antagonistic muscular forces. 

In the phenomenon observed on the foot, for instance, 
contracture affects not only the tibialis anticus, the action of 
which is dorsal flexion, but involves its antagonists, the gas- 
trocnemius and soleus. It is easy to demonstrate this fact 
when the dorsal flexion is not complete. For as the impos- 
sibility of extending the foot is due to the contracture of the 
tibialis anticus, so the equally evident impossibility, of flexing 
it still further, depends upon that of the gastrocnemius and 
soleus. 

(L.) It is well known that, in the patients we are speaking 

u 2 
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of, contracture can be obtained by various manipulations. 
Maloxation, or massage, of the muscles is one of them. Thus 
if the tibialis anticus be kneaded, contracture soon sets in, and 
the foot is fixed in the state of dorsal flexion; massage of the 
gastrocnemius brings about the opposite result. In both cases 
the foot is drawn towards the muscle upon which the excitation 
has been made. 

Under other experimental conditions, however, different 
results may be realised ; and this is the point upon which we 
wish to draw the attention. If whilst the calf muscles are 
kneaded the foot is supported so as to be prevented from 
yielding to their contraction, we soon see it rise and assume a 
position of dorsal flexion, the more marked the more prolonged ` 
the excitation of the gastrocnemius and soleus. 

A similar phenomenon is observed in the arm. If, whilst 
the extensors are kneaded, the hand is kept half flexed, the 
flexion soon becomes more accentuated by the contraction 
of the flexors, though the excitation be limited to the 
extensors. v= 

Generally speaking, a stimulus applied to a muscular group 
acts upon the antagonists, the action of which acquires a 
predominance by the fact alone, that an obstacle is placed in 
the way of the movement of the limb in the direction of the 
excited muscles. 

In other words, the aanaconiaiee groups take a sbare in 
excitation applied to any particular muscle. The attitude 
resulting from the contracture does not depend: only upon the 
seat of the excitation, but also upon external circumstances 
- favouring or impeding the displacement of the limb in either 
direction. 

The following explanation is consonant with the known 
facts of muscular synergy. The contracture being always a 
reflex phenomenon in the case we are considering, the afferent 
stimulus necessary to its production reaches the spinal motor 
cells innervating the excited muscles. This stimulus is thence 
conveyed to the cellular motor groups governing the antago- 
nistic muscles through the commissural fibres which are 
universally admitted to exist. In order to account for the’ 

facts just described, we may assume that, whilst wider ordinary 
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circumstances the antagonistic contraction thus obteined has 
only a regulating function, it may become preponderant when 
-the effect of the direct contraction is, by some means or other 
arrested, 





Fra. 1—Method of experimentation :—To the foot, properly supported, is st- 
tached a string which passes over two pulleys, and is fixed to the end of a 
lever. This lever acts against a spring; and its opposite extremity, armod 
with a pen, records its movements upon the revolving cylinder of Marey’s 
apparatus, going at the speed of one turn in thirty minutes. The dotted lines 
show the position of the foot, string and lever when the toes are raised by 
the contraction of the tibialis anticus. 


Graphical curves obtained by the method of Professor Marey 
illustrated the following facts (cf. Figs. 1, 2,3). With the 
exception of ‘the beginning, which is more sudden when a 
contracture is produced by the flexion of an articulation, the 





Fig. 2.—Tracing obtained (April 9th, 1883) in the case of O——, a hystero- 
epileptic, by the sudden dorsal flexion of the foot—X X, horizontal line, 
or abscisea—A, Beginning of the experiment.—B, total subsidence of 
the contraction. 


curves are pimilar, whether sudden flexion or kneading be the 
exciting agency. The fall is sometimes interrupted by long 
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horizontal stretches. Now and then, especially towards the 
end of the experiment, staircase-like falls are noticed which 
correspond with more rapid local decontractions. 

The duration of the contracture diminishes with the repeti- 
tion of the experiment. Probably exhaustion would be thus 
produced in time. The later experiments show a more rapid 
line of descent, with more numerous falls. 





Fic. 8.—Same patient (April 12th). Tracing’ of contraction of the tbialis 
anticus obtained by massage of the mugoles of the calf—A, B, O, beginnings 
of three consecutive experiments. (In this and the last figure—much 
reduced in size—the length of X X represents one whole turn of the 
cylinder, vis. thirty minutes.) 

When we compare these characteristics to those which we 
have found Professor Westphal attributes to the “ paradoxical 
contraction,” a great analogy appears between the two sets of 
phenomena. The resemblance is further confirmed by Dr. 
Mendelssohn, who was present at our experiments, and found 
our tracings very similar to those he took himself from 
patients presenting Westphal’s symptom. There was the same 
suddenness of ascent, the same delayed descent with occasional 
falls. The only difference is in the duration of the phe- 
nomena, which in our patients occupy a much longer period. 

The result we have reached is that the “ paradoxical 
contraction,” as observed in cases of the contractural diathesis 
of hysteria, is due not to the sudden relaxation of a muscle, 
but to the stretching of its antagonist. Our opinion on this 
point coincides with that of Erlenmeyer and Mendelssohn, 
as will be seen by referring to the account we have already 
given of their views. 


a 


THE INERTIA OF THE EYE AND BRAIN. 
BY JAMES M‘KEEN CATTELL, 
Assistant in the Psychological Laboratory, University of Leipzig. 


INERTIA is a property of our sense organs. The molecules of 
the cells are only set in motion after they have been worked 
upon by a stimulus of a certain strength and for a certain time, 
and the motion continues after the stimulus ceases. In the 
case of sight, the lasting of the motion in the retina, and con- 
sequently of the sensation, after the stimulus ceases has long 
been known, and the phenomena of rotating discs and after- 
images have been carefully investigated. Less attention has 
been paid to inertia in the retina and in the brain when the 
sensation is excited. In considering this subject we must dis- 
tinguish four operations, the time taken up by each of which 
we might seek to determine; (1) The time a light must work 
on the retina, in order that a sensation may be excited. 
(2) The time a light must work on the retina in order that the 
maximum intensity of the sensation may be brought about. 
(8) The time required for the light to be changed into a 
nervous impulse; and (4) The time taken up in the nerve and 
brain before the light is seen. Confusion has resulted because 
these operations and the times taken up by them have not 
been hitherto distinguished. i 

Plateau incidentally remarked, fifty years ago, that a certain 
time is necessary “ for the complete formation of an impression 
produced by a light ;” but the subject was first taken up by 
Fick and Bruecke. Fick, by an analysis of the law of Talbot 
and a few experiments, showed that a light must work on the 
retina for some time in order to call forth the maximum inten- 
sity of the sensation, and Bruecke ° found this time to be *186 s. 

1 «Bulletin de l'Acad. de Bruxelles,’ 1833. 


e ? ‘Archiv f, Anat. und Physiol., 1863. 
4 ¢ Berichte d. Wiener Acad., 1864. 
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Exner,’ with ingenious but complicated apparatus and methods, 
found the time to vary between ‘119 and ‘2878, decreasing 
in arithmetical progression as the intensity of the light in- 
creased in geometrical progression. Kunkel? found this time 
to be different for different colours; with a moderate light, 
the colours being of about the same intensity, the time was, 
for red, +057; for blue, +092; and for green, '133 s. All these 
experiments tend to determine the time of the operation above 
numbered (2), but the experimentors did not always under- 
stand what time they were seeking to measure. Exner, for 
example, calls his paper ‘ Ueber die zu einer Gesichtswahrneh- 
mung noetige Zeit,’ confusing the operations (2) and (4). 
Experiments made by Baxt, under the direction of Helmholtz, 
should also be mentioned here. Baxt calls his paper ‘ Ueber 
die Zeit, welche noetig ist, damit ein Gesichts Eindruck zum 
Bewnustsein kommt,’ ete. (operation (4)), but does not at all 
determine this time. He allowed letters and curves to work 
upon the retina for a short time (:005 to ʻ017 s.) and found 
that if soon afterwards a bright light was thrown on the retina, 
the letters or curve could not be distinguished. He found the 
interval which must elapse in order that the letters or curve 
could be distinguished depends on their nature and on the 
intensity of the second light, and thinks the length of this 
interval represents the time taken up in seeing the object, in 
which mistake he is followed by Tigerstedt and Bergqvist.‘ 
The impression made by the object first presented may be 
erased on the retina by the strong light following; but if the 
times given are correct, it is probably erased in the brain 
centre, and the times determined represent about the difference 
in tho apperception times of a letter or curve and a bright 
light. 

I shall shortly print an account of experiments I have made, 
looking to determine the time taken up by the operations 
above numbered (3) and (4); in this paper I consider the 
operation (1): the time a light must work on the retins, in 
order that a sensation may be excited. It has been found that 
about ten vibrations are necessary to excite the sensation of a 


1 «Berichte d. Wiencr Acad., 1868. 2 Pfltiger’s ‘ Archiv,’ ix. 
3 Pfitiger’s ‘Archiv; iv. 4 «Zeitsch. f. Biologie,” 1883. 
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tone, and perhaps twice that many to enable us to distinguish 
that tone.’ In the case of sight, experiments are not necessary 
to prove that this time depends on the intensity of the light. 
We can distinguish an object illumined an extremely short 
time by the electric spark; on the other hand, the astronomer 
can see a faint star only after he has for a considerable time 
fixated the point at which he expects to find it. We may 
consequently assume that the greater the magnitude of the 
light vibrations, the less is the number necessary to excite 
the retina. It remains, however, a question of considerable 
scientific and practical interest to determine the time an object 
must be looked at, in order that it may be possible to see it, 
considering (1) the nature of the object, and (2) the intensity 
-of the light. 


L Apparatus AND METHODS, 


The apparatus I used, which may be called a gravity chrono- 
meter, is quite simple” It consists (Fig. 1) of two heavy 
brass columns (A, A), 80 cm. high and 10 cm. apart. They 
are set exactly perpendicular by means of the three screws on 
which the base stands. Wedge-shaped grooves are worked 
into the columns, and in these a heavy soft-iron screen (8, 8) 
slides without appreciable friction. The screen is 13 c. high, 
and has an opening 5 cm. wide, placed 5 em. from the bottom. 
This screen is held up by an electro-magnet (a), which can be 
adjusted at any height desired. When the current flowing 
through the gpiral of the electro-magnet is broken, the screen 
falls, falling always through the same distance in an exactly 
constant time, The object to be seen is fixed on a card (0), 
15 x8 cm., and this card is held in position on the columns by 
two springs, so that it is hid from the observer by the screen. 
A grey spot (P) on the black screen exactly covers the object 
to be seen, the spot being 3 mm. in front of the object. After 
a card, on which, for example, a letter has been printed, has 
been placed in the springs, the observer fixates the grey spot 

1 Wundt, ‘ Phys. Psy., ii. 260. 

2? Carl Krille, Leipzig, has made the apparatus several times after my model, 


and charges about 42, It may be examined at Leipzig, or nt tho Army Medical 
Muscum, Washington, U. 8. A. 
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on the screen, and by breaking the current which had been 
flowing through the spiral of the electro-magnet, lets the 
screen fall. The letter is seen at the point fixated, while the 
slit passes and is again covered by the screen. To determine 
the time the object has been in view, the screen is covered 
with smoked paper, and a tuning-fork is allowed to write on it 
as it falls. As the screen falls with the most perfect constancy, 
the determination with the tuning-fork need only be made so 














often that we are sure there has been no error. The theoretical 
time for a body falling in vacuo is scarcely shorter than the 
actual time for the screen as determined by the tuning-fork. 
In my experiments the slit in the screen was to be taken 
1:3 mm., in order that the object should bein view ‘00l s. As 
I could regulate the width of the slit in the screen to ‘1 mm., 
the times were accurate to ‘0001 s? I did not use a screen 


1 Tf greater accuracy than this is required, it would only be necessary to make 
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with a slit the width of which could be regulated ; but, for 
practical reasons, the screen above described, with an opening 
5 cm. wide, The entire screen was covered (as shown in the 
figure) with black cardboard, in which was a slit of the desired 
width. There was nothing in the method of the experiments 
to annoy or distract the observer. He fixated the grey spot 
on the black surface, and at the instant most convenient to 
him allowed the sereen to fall. The object was in view the 
time desired, at the point fixated, and illumined with a light 
to which the eye was adapted, and the observer found himself 
looking at a black surface, an impression having been made 
by the object on the retina. The object was illumined by 
daylight from a clear sky, or by lamplight; the latter being 
the more convenient as it can be secured at pleasure, and its 
intensity can be accurately regulated. I used a carefully- 
made petroleum lamp with circular wick. The centre of the 
flame was 18 cm. from the object, the rays striking the surface 
at an angle of 55°. Of course no direct light from the lamp 
was allowed to fall in the eyes of the observer. 

These experiments, though begun in America, have been 
carried out in the psychological laboratory of the University 
of Leipzig. Most of the determinations were made on B. 
(Dr. Oskar Berger), and O. (the writer). Care was taken 
not to strain the attention, or fatigue the retina. The 
retina, was slightly more sensitive after a pause, but this 
and other possible sources of variation were avoided, and 
they are thoroughly eliminated by the large number of - 
observations taken. 


Tl. Tae SENSITIVENESS OF THE RETINA FoR COLOURS. 


I find that the time a coloured light must work upon the 
retina, in order that the colour may be seen, is different for the 
several colours. I used lights reflected from pigments. The 
colours were not, of course, fully saturated, but in these experi- 
the columna taller, and let the screen fall from a greater height. On the other 
hand, levers can be applied decreasing, to any extent desired, the rate at which 


the sereen falls; the same result can be reached by an application of the 
principle of Afwood’s gravity apparatus. 
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ments it would have been difficult, and in many experiments ` 
it is impossible to use the sun’s spectrum. It might farther 
. be suggested that it is quite as interesting to investigate the 
eye’s relations to colours such as we find them in nature and 
_ art, ag to thé saturated colours of the spectrum. The colours 
taken were red, orange, yellow, green, blue and violet. They 
correspond most nearly to rouge 0, rouge orange 5, orange 
jaune 3, vert 0, bleu 1, bleu violet 4, in the 1% cercle chroma- 
tique given by Chevreul in his ‘Exposé d’un moyen de définir 
et de nommer les couleurs d’après une méthode précise et ex- 
périmentale.’* It seems most difficult to secure good red and 
violet in pigments: the red used was slightly dark, and the 
violet reflected some red light. The coloured surface was 3x1 
em. on a white background. As explained above, the card was 
placed on the springs of the gravity chronometer, the observer 
fixated a point immediately before the centre of the coloured 
surface and allowed the screen to fall. The coloured light 
worked on the retina for a period depending on the width of the 
slit in the screen. To determine how long the time must be 
taken, in order that a sensation may be excited, each of the 
several colours was taken separately, and, in addition, seven 
intensities of grey, including white and black. When the 
colour is looked at for an extremely short time it appears grey, 
yellow approaching the shade of the white card, violet appear- 
ing black, the other colours of various shades of grey. Series 
were made in which the colour to be investigated was placed 
about five times in the springs, shades of grey approaching in 
intensity the colour about five times; the observer of course 
did not know in any single case whether the colour or grey 
bad been taken. After the light had worked on the retina the 
time desired, he decided whether he had seen the colour or 
not. When the time was taken sufficiently long he always 
named the colour, and when it was not there, said correctly 
“prey.” On the other hand, when the time was taken very 
short, the observer saw no colour, and either always said 
“ grey,” or if he imagined he saw colour, was wrong as often as 
right. Thus it is easy to determine the time at which the 
eolour is usually seen; a point at which it is seen about nine 


1 Paris, 1861; also ‘Mém. do l’Acad.,’ xxxiii. 


` THE INERTIA OF THE EYE AND BRAIN. 801 


out of ten trials. This point is’ quite’, constant, and can be 
determined to the ten-thousandth of a second. Table I. gives 
the results of the determination made on seven individuals 
with daylight from a clear sky, as also determinations made 
on. B. and O. under various conditions to be explained below. 
In all the tables, as well as in the text, e = ‘001 second is 
taken as the unit of time. 




















— Red. Orange. | Yellow. Green. Blue, Violet, 
B | Olearsky . . 11 0'7 0°6 1-1 0°75 1°75 
is} s ar 1°6 11 1°25 1°86 15 2°5 
H bi ai 1:0 0-6 0°75 1:25 1:0 "| 2 25 
L of i 1:25 0°75 1:0 1:25 1.5 2°5 
P ‘ie 0:76 0°6 0:6 1°25 0°75 2-0 
8 os 1:75 1-1 1°25 1°5 1°5 2°75 
T è 1:8 1 25 1°25 2:0 15 2:5 
1:28 | 0-82 | 0-96 1-21 | 282 
B | White following | 10-0 6-0 6:0 7:5 7-5 12°85 
0 a a 75 5-0 6-0 T5 T5 12°5 
B | Orangefollowing | 10-0 10:0 5:0 15-0 4:5 15:0 
ie) ee ae 10°0 10:0 7:5 15°06 7:5 12°5 
B | Blue following. | 8°5 2°25 2°25 75 6-0 75 
(8; “a 23 4:0 2-5 8-0 7-5 6-0 T5 
B | Lamp 1:0 0:9 1°25 14 2°0 16 
OC nA 1:6 1:25 1°75 2°75 5:0 3:0 
B | } intensity . ie 11 ie t; 2°76 ie 
C Y ‘ s 1-4 o 86:0 A 
B | 4, intensity. A 1:25 oe aa 4:0 R 
o oe A ac 1°6 oe . T5 oe 
B | J, intensity : 1:75 A s 6°0 ‘ia 
tenai . a 2° Pr 0 as 
(0) i ah s ak 2°75 x Së 15:0- ae 


The table shows that light reflected from a coloured surface 
must work on the retina from ‘6 to 2°75 e in order that it 
may be possible to see colour. The time varies with the 
several colours and with the different observers; the order of 
the colours is, however, almost constant.? The retina is most 


1 In psychometric experiments the times are usually given in thonsandths of a 
second, and it would be convenient to have a symbol representing this unit: cis 
analogous to u =: 001 m. 

2 It would pe of interest to make these experiments on persons who are colour- 
blind. g 
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sensitive to orange light, but-nearly equally so to yellow. 
Blue must work on the retina about °25 o longer than yellow, 
in order that it may be recognised. Next come red and green, 
red requiring about ‘1 and green ‘2 o longer than blue. The 
retina is least sensitive to violet light, the time for which is 
two to three times as long as for orange. Undoubtedly the 
brightness of the colour has an influence on these times, but 
the brightness is a property not an accident of the colour, a 
saturated orange being brighter than a saturated violet. The 
time must be taken slightly longer if it is necessary to distin- 
guish a colour from another lying near it in the spectrum, as . 
orange from yellow, or blue from violet. I need not, however, 
give the results of the experiments I have made, as the times 
are but little longer than when the colour was to be distin- 
guished from grey, and depend on the shade of the colours. 
_ In these experiments, after the excitation by the colour the 
retina was allowed to rest, being only irritated by the amount 
of light reflected from dull black paper. If white paper (being 
illumined naturally by light from a clear sky) is substituted 
for the black, the light reflected from it washes away the im- 
pression on the retina, so the colour must work on the retina 
much longer (as shown in the table), in order that it may be 
distinguished. A coloured light following, lengthens in like 
manner the time, and the order in which the colours are seen 
is changed, as is shown in the table when orange or blue 
immediately follow the colour to be distinguished. B.’s retina 
is decidedly more sensitive than C.’s; his time is shorter for 
all the colours when the retina is not afterwards irritated; his 
retina is, however, also more sensitive to the irritating light, 
so that when this is present he must be given as long a time 
as C., in order that he may be able to recognise the colour. 
When lamplight is substituted for daylight, the time for 
most of the colours becomes longer and the order is changed. 
The red light from the lamp makes orange considerably easier 
to distinguish than yellow, and places red next to orange. 
The time for violet, owing to the red rays it reflects, becomes 
shorter than for blue. I have given above (Sect. I.) the normal 
illumination with the lamp; if the lamp is placed twice as 
far from the coloured surface (the angle of incidefice for the 
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rays being the same), the objective intensity of the light is re- 
duced to one-fourth. I thus arranged five intensities of light, 
1, 4, Te de sho, and determined the time for orange and blue 
(the easiest and most difficult colours to distinguish). The 
results. are given in the table, and the curves (Fig. 2) are 
drawn, in which the abscisses are taken proportional to the 
intensity of the light, the ordinates to the time. 





The curves, approach both axes, but can reach neither of 
them, for on the one hand we can assume that even with an 
indefinitely strong light a certain number of vibrations would 
be necessary to excite the sensation, on the other hand we 
know that colour.ceases to be visible before the light becomes 
indefinitely weak. The portion of the curve I have investigated 
follows the formula, 

t=clogi(+c) 
in which ¢ is the necessary time and ¢ the intensity of the 
light: that is, the time coloured light must work on the 
retina in order that it may be seen, increases in arithmetical 
progression, as the intensity of the light decreases in geome- 
trical progression. 
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IIL Tue Sensrrrveness OF THE RETINA FOR LETTERS AND 
Worps. 


Substantially the same method as for colours was used to 
determine the time the light reflected from a letter or word 
must work on the retina in order that the letter or word may 
be distinguished. After a card had been placed in the springs 
of the gravity chronometer, the observer fixated the grey spot 
on, the black surface, and allowed the screen to fall, _ The 
light from the letter or word worked on the retina the time “~= 
desired, and the observer either tried to name it, or said he did ` 
not know what it was. Asin the case of colours, a point is 
found at which all the letters and words can be read correctly, 
another at which none of them can be seen, these two points 
being about half of a thousandth of a second apart. I tried 
to determine the interval at which half of the letters or words 
are correctly read. The time is quite constant, the normal 
variation being less than ‘lo. The sensitiveness of the retina 
is not, however, always the same; indeed, these experiments 
bear witness to a striking change. At the end of this investi- 
gation, the time for both B. and C. was about ‘25 ¢ longer than 
at the beginning. This decrease in the sensitiveness of the 
retina was not gradual, but quite sudden. The change took 
place first in B.’s retina, so that for a time it was not more 
sensitive than C.’3, Then a corresponding and equally sudden 
decrease in the sensitiveness of O.’s retina took place. The 
following table contains the times for various classes of letters 
and words, the results being drawn from over fifteen thousand 
separate observations. The capital and small letters used 
were of the size in which this is printed. Twenty-six English 
and German words of four and five letters, and twenty-six of 
over eight letters were chosen. Each letter or word of the 
same class was placed five times in the springs, as a series 
(except in case of the German letters) was made up of one 
hundred and thirty observations. The table gives the times 
at which half of the letters and words are correctly read ; the 
times being in some cases judged, from series in which more 
or fewer than half were read. The times given in the table 
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are for lamplight, they are about ‘25 o shorter for daylight- 
from a clear sky. On the right-hand side of the table are 
given the results of experiments made on five sizes of letters 
taken from Snellen’s ‘ Optotypi.’ D is the distance in meters 
at which the letters fill an angle of 5’, and is consequently 
proportional to the linear size of the letters. 


Taste IL 



















a Latin letters 
Casini Geant aa 
Small 


Short English words 
Long 

Shon German warda 
Long ě » » 


P pe p p at feed ped 
m BO i p pO P et w 
ar 

b e pei pe pe ped poel paea 
E Or US e ~a e a 


The table shows, that in order that a-letter or word may be 
read, the light reflected from it must work on the retina from 
ltol:7oc. There is a decided difference in the sensitiveness 
of the retinas of the four persons experimented upon, but the 
times for the several classes of letters and words do not vary 
greatly. The time is longer for the German (especially the 
capital) than for the Latin letters. This is due to the un- 
necessary complication of the German type and the similarity 
of certain letters. The time is slightly shorter for words than 
for letters. Children are now generally taught to read words 
as words, and are not required to spell out the letters; but 
it is well to prove that we read a word as a whole. The 
time is longer for long or rare words, and for words in a 
foreign language. 

As in the case of colours, the impression left by the letter or 
word on the retina is washed away if it is followed bya white 
light, the time must consequently be taken longer in order 
that it may be possible to distinguish the letter or word. The 
times are given in Table II., when the capital Latin letters 
were followed by a white light lasting 1, 3, and 5 e and inde- 
finitely. If the process started by the letter is allowed to 
work on for5 o, the effect of the disturbing stimulus is not so 

Vou. VIT, x 
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great, as the table shows. On the right-hand side of the table 
are given the results of experiments made to determine the 
relation of the intensity of the light to the time under con- 
sideration. ‘Capital Latin letters were used, the method being 
substantially the same as that described above for colours. It 
will be noticed that the general form of the curves is the same 
as for colours, but the portion investigated does not follow the 
formula ¢ =e log ¢ (+ ’), the ordinates ¢ increasing more 
rapidly. 











Tasis HI. 
eene B GQ Intensity = 
White le 16] 1°77 1 
» 3e 2-3) 2:4 3 
s Os TERE 4:8 È 
eaii indefinitely . - « «| G5] 65 ' 
Black 5r, white 1s. . .| 16) 1:5 
3. Ws indefinitely - |) 821 8 


IV. Tue RELATIVE LEGIBILITY or THE LETTERS OF THE 
ALPHABET. 


In the foregoing section we considered the time various 
classes of letters and words must work on the retina in order 
that they may be seen, and found that some alphabets are 
harder to see than others. In this section it will be shown 
that the different letters of the same alphabet are not equally 
-legible. These are both circumstances of the greatest practical 
importance, Reading is one of the largest factors in our 
modern life, but at the same time a thoroughly artificial act. 
Here, as everywhere in nature, the organism shows its power of 
accommodating itself to its environment, but the large per- 
centage of children who become shortsighted and weak-eyed, 
and suffer from headaches, gives us sharp warning, and puts us 
on our guard, lest these diseases become hereditary. Consider- 
ing the immense tension put of necessity upon eye and brain, 
it is of the most vital importance to relieve them by using the 
printed symbols which can be read with the least effort and 
strain. Experiments are not necessary to show that books 
(especially school-books) should be printed in large clear type, 


THE INERTIA OF THE EYE AND BRAIN, 307 


but experiments, such as I have described, may lead us to 
~ determine the most favourable type. It seems probable that 
the use of two varieties of letters, capital and small, is more of 
a hurt than help to the eye and brain. All ornaments on the 
letters hinder, consequently the German type is injurious. 
The simplest geometrical forms seem the easiest to see. The 
lines must not be too thin ; we seem to judge the letters from - 
the thick lines, and it is doubtful whether it is advantageous 
to use thin and thick lines in printing. From all these con- 
siderations it seems that our printing-press has not improved 





on the alphabet used by the Romans. Onr punctuation marks 
are hard to see, and, I think, quite useless. It seems to me 
far better to replace (or at all events supplement) them by 
spaces between the words, corresponding in length to the 
pauses in the thought, or, what is the same thing, to the pauses 
which should be made in reading the passage aloud. Such a 
method of indicating to the eye the pauses in the sense would 
not only make reading easier, but would teach us to think 
more clearlye 
x 2 
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As I have already stated, not only are some types harder to 
see than others, but the different letters in the same alphabet 
are not equally legible. It was found in making the experi- 
ments described in the foregoing section that certain letters 
were usually correctly read, whereas others were usually mis- 
read or not seen at all. Fifty-four series were made with the 
capital Latin letters, consequently each letter was used 270 
times. Out of this number of trials, W was seen 241 times, E 
only 63 times. The relative legibility of the different letters 
is clearly shown in the curve (Fig. 3), in which the ordinates 
are taken proportional to the number of times each letter was 
read correctly out of the 270 trials. 

I shall publish hereafter tables giving the number of times 
each letter was not seen at all, and the number of times it 
was misread, together with the letters for which it was taken. 
These tables show that certain letters, as S and C, are hard to 
recognise in themselves ; others are mistaken for letters similar 
in form, as in the case of O, Q, G and ©. The great disadvan- 
tage of having in our alphabet letters needlessly difficult to 
see will be evident to every one. If I should give the probable 
time wasted eagh day through a single letter as E being need- 
lessly illegible, it would seem almost incredible; and if we 
could calculate the unnecessary strain put upon eye and brain, 
it would be still more appalling. Now that we know whicli 
letters are the most illegible, it is to be hoped that some 
attempt will be made to modify them. Our entire alphabet 
and orthography needs recasting : we have several altogether 
useless letters (C, Q and X), and there are numerous sounds 
for which no letters exist. In modifying the present letters, 
or introducing new forms, simplicity and distinctness must 
be sought after, and experiments such as these will be the 
best test. 

Experiments made on the small letters show a'similar differ- 
ence in their legibility. Out of a hundred trials, d was read 
correctly 87 times,s only 28 times. The order of distinct- 
ness for the small letters is as follows: dk mqhbpwu 
ljtvzrofnaxyeiges. As in the case of the 
capital letters, some letters are hard to see (especially s, g, c 
and x) owing to their form ; others are misread, because there 
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are certain pairs and groups in which the letters are similar. 

A group of this sort is made up of the slim letters ij 1 f t, 

which are constantly mistaken the one for the other. It would 

not perhaps be impossible to put A in the place of l, and the 

dot should certainly be left away from i (as in Greek). It 

seems absurd that in printing, ink and lead should be used to 

wear out the eye and brain. I have made similar determina- 

tions for the capital and small German letters, but these should - 
be given up. Scientific works are now generally printed in 

the Latin type, and it is to be hoped that it will soon be 

adopted altogether. At present, however, it is impossible’ 
to get the books most read, Goethe’s works, a example, in 

Latin type. 


V. Tue Limrrs of CONSCIOUSNESS. 


So far I have been speaking of inertia in the retina. I 
began by saying that the molecules‘ of the cells are only set 
in motion after they have been worked upon by a stimulus of a 
certain strength and for a certain time; the experiments 
described, however, determine not merely the time necessary 
to set the molecules of the cells in motion, but the time the 
light reflected from a coloured surface or printed sign must 
work on the retina in order that it may be perceived. We 
found, for example, that a red light must work on the retina 
over ‘001 s. in order that the red may be seen. When, how- 
ever, a red light works on the retina only "001 s., we have a. 
right to suppose that the molecules in the cells are set in 
motion, and that a nervous impulse corresponding to the red 

_ light is sent to the centre for sight in the brain, but is too 
weak to excite there the sensation. We thus ‘have to do with 
inertia in the brain, and the difficult subject of the threshold 
of sensation (minimum visibile).’ It is not necessary to enter 
into a discussion of this subject in a paper, the object of which 
is to describe experiments, not to set up theories. I need only 
say that these experiments determine what may bo called the 
threshold of consciousness. 


1 Beo Wundt,‘ Physiologische Psychologie, i. 321. Fechner, ‘ Psychophysik,’ 
li. 431. Exner, in Hermann’s ‘Physiologie,’ iii. 2, 824, Funke, id, ii. 215. 
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There is not only a threshold of sensation, but also a maxi- 
mum intensity of the sensation beyond which an increase in 
the strength of the stimulus does not increase the intensity of 
the sensation; analogous to this is a limit to the number of 
objects, or complexity of the object, consciousness can at one 
time attend to. 

Whether the mind can attend to more than one thing at a 
time was a disputed question.in the scholastic philosophy, 
under the form of the proposition : “ Possitne intellectus noster 
plura simul intelligere ;” and the subject has been discussed 
by a number of modern philosophers! As the several philo- 
sophers reached their results chiefly through theoretical con- 
siderations, we need not be surprised that the number of ideas 
consciousness can hold at one time has been placed at from 
one to an indefinitely large number. Light is thrown on this 
subject by the number of feet of which a verse of poetry may 
be made up, and by the construction in music. Special ex- 
periments have been made by Wundt and his pupils,” from 
which it seems that when twelve to sixteen beats follow one 
another at intervals of '2 to ‘3s, the number can be correctly 
judged, the separate beats not having been counted. In this 
case, however, it is probable that the beats are combined into 
groups, so that not sixteen simple, but fewer slightly complex 
impressions are at the same time present in consciousness. I 
have made experiments which show that the number cannot 
be correctly judged when more than four or five sound-impres- 
sions follow one another with great rapidity. 

Experiments on the limits of consciousness can, however, be 
made to better advantage through the sense of sight. I have 
shown in a previous paper? that from three to five (varying 
with the person) letters can be considered by consciousness at 
one time. This result is confirmed by an extended series of 
experiments I have made with aid of the gravity chronometer 
above described. In the first of these experiments, short per- 
pendicular lines, 2 m. apart, were printed on a card, and, as 
above described with colours and letters, were allowed to be 

1 Seo roferences given by Wundt, ‘ Phys. Psy.’ ii. 214; and Hamilton, ‘ Meta- 
physics,’ i. ch. xiv. 


2 Wundt, ‘Phys. Puy.’ ii. 218; id. ‘Philos. Studien,’ ii. 3. ° 
+ Wundt, ‘ Philos. Studien,’ ii. 4. 
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seen for ‘Ol 2.1 Eleven cards were used, containing from four 
to fifteen lines, and the observer tried to give the number of 
lines on the card he had seen. The determination was care- 
fully made on eight persons, and it was found that two could 
judge the number of lines correctly up to six, two up to five, 
three four, and one not four. This gives the number of simple 
impressions consciousness can at one time attend to. When 
the number of lines is larger than consciousness can grasp, it 
is estimated, those persons who can grasp the largest number 
estimate, as a rule, the most accurately. There seems to be 
a tendency to under-estimate the number of lines, and the 
mean error seems to follow the psycho-physical law, being 
directly proportional to the number of lines. Practice does 
not seem to improve the accuracy of the judgment. 

In the same manner numbers, letters, words and sentences 
were exposed to view for ‘Ol s., and it was determined how 
much consciousness can attend to at one time. The numbers 
and letters were printed with an American type-writing 
machine (Remington No. 4), five letters taking up 1 cm. 
The words were taken from a printed page, not more than two 
were put on a line, and they fell in all cases within the field 
of distinct vision. The sentences (likewise from a printed 
page) were divided into two lines when over three or four words 
in length, but extended in some cases beyond the field of dis- 
tinct vision, The determinations made on eight individuals 
show a considerable personal difference, but on an average 
consciousness can at one time grasp four numbers, three to 
four letters, two words, or a sentence composed of four words. 
The ‘letters are slightly more difficult to grasp than the 
numbers, every combination of numbers making a number 
that gives “sense.” Not as many words as letters can be 
grasped at one time, but three times as many letters when 
they make words as when they have no connection. Twice as 
many words can be grasped when they make a sentence as 
when they have no connection. The sentence is taken up as 
a whole; if it is not grasped, scarcely any of the words are 


1 An object exposed to tho retina for -O1 s. can be seen very distinctly; if 
longer time ig allowed, there is a danger that the impressions my be taken up 
by consciousness successively instead of simultancously. 


312 THE INERTIA OF THE EYE AND BRAIN.” 


read; if it is grasped, the words appear very distinct ; this is 
also the case when the observer constructs an imaginary 
sentence from the traces he has taken up. 

In making these experiments I notice that the impressions 
crowd simultaneously into my consciousness, but, beyond a 
certain number, leave traces too faint for me to grasp. Though 
unable to give the impression, I can often tell, if asked, whether 
a certain one was present or not. This is especially marked 
in the case of long sentences; I have a curious feeling of 
having known the sentence and having forgotten it. The 
traces of impressions beyond the limits of consciousness seem 
very similar to those left by dreams. 

The individual difference is a matter of special interest. B. 
out of forty trials read correctly five times a card containing 
seven numbers, and could always read five numbers correctly. 
He could grasp six letters, four disconnected words, or a 
sentence of seven words, whereas others could grasp but three 
letters, two words, or a sentence of four words. The latter 
numbers are the limits for one of the four students experimented 
on, and for the two women, one an educated young lady, the 
other the wife of a mechanic, The limit for a boy nine years 
old was somewhat higher. I tried to make the determinations 
on. two rather obtuse porters, but their consciousness did not 
seem able to take up at all such delicate impression. They 
required three times as long as educated people to read a 
letter or word. 


CASES OF OPHTHALMOPLEGIA, COMPLICATED 
WITH VARIOUS OTHER AFFECTIONS OF THE 
NERVOUS SYSTEM. 


BY JOHN 8. BRISTOWE, M.D., LLD., F.R.S. 


THE cases, on which mainly this paper is based, were of long 
continued and great interest to those who watched their pro- 
gress while they were under my care. - They were cases of 
ophthalmoplegia; but, like so many cases of ocular paralysis, 
they were something more; and the other phenomena exhibited 
by them were probably even more interesting then those 
presented by the eyes. 

The first case was in St. Thomas’s for two years, and ulti- 
mately ended fatally there. But I did not know until, I 
think, after the death of the patient, that her case had already 
been published by Dr. Warner, in the 66th volume of the 
“ Medico-Chirurgical Transactions ;’ nor did I know of some of 
the facts concerning her which he records, and which give 
additional interest to her case. His paper is entitled “ Oph- 
thalmoplegia Externa, complicating a case of Graves’s Disease,” 
‘and the following is a brief abstract of it. Marion H. had 
had good health until February 1877, when the catamenia 
became scanty; and in November she was admitted under Sir 
Andrew Clark for tonsillitis, and was then found to present 
exophthalmos with considerable enlargement of the thyroid. 
In 1878 she was again admitted for Graves’s disease, and 
suffered from palpitation, dyspnosa, bronchitis, and slight 
blood-spitting. The temperature sometimes rose as high as 
103° without any inflammatory cause. Suffering from the 
above symptoms, she acted as a hospital nurse for some con- 
siderable time. About January 1880, she first suffered from 
diplopia, which lusted only for a few weeks. In November 
she began to notice that she was unable to move her eyes 
properly, aid that’ to look at any object she had to turn her 
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head. She was admitted again in March 1881, and remained 
seven months under observation. During this time the signs 
of Graves’s disease were present, but not excessive; she was 
very nervous and irritable; she had frequent attacks of 
palpitation, dyspnoea, headache and insomnia, during which 
the temperature often rose to 102°; she also suffered from 
gastric crises, marked by vomiting, diarrhea, epigastric 
tenderness, blood-spitting, and thirst. While in the hospital, 
she was much troubled with inflammation and ulceration of the 
cornes ; and presented double ptosis, with a double external | 
squint, and incomplete paralysis of all the external ocular 
muscles. She seems’to have improved in health under treat- 
ment, and the goitre is said to have disappeared wholly. . But 
the paralytic condition of her eyes and the proptosis remained 
without material change. It was thought that there was 
weakness of the 7th and 5th pairs of nerves, with general 
restriction of sensibility. 

She was admitted into St. Thomas's about a couple of 
months after she left the London Hospital. At that time she 
had obvious but not extreme exophthalmos, double incomplete 
ptosis, and almost complete fixation of the eyeballs; but there | 
was no defect of accommodation or of the action of the pupils, 
and the deeper parts of the eyes were healthy. It was soon 
discovered, also, that she had complete and absolute right 
hemianesthesia, with colour-blindness of the right eye, and 
loss of smell and taste on the same side. But she had no loss 
of power in the right arm or leg, and could use them as well 
as the opposite limbs. It did not appear to us that there 
was involvement of the 5th or 7th pair. The thyroid was not 
obviously enlarged, and there was no evidence of disease in 
the thoracic or abdominal organs. She complained of head- 
ache in the occipital region, and on the left side of the head. 

At this time I knew nothing of her having suffered from 
Graves’s disease; and I was inclined to attribute her oph- 
thalmoplegia externa and right hemianmsthesia to some 
degenerative change occupying the floor of the anterior part 
of the fourth ventricle and the walls of the iter, with extension 
into the neighbouring sensory tract on the left side, and her 
exophthalmos to paralytic weakness of the ocular thuscles. 
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About two months after admission she had some inflam- 
mation connected with the right ear, attended with deafness ; - 
and she began shortly afterwards to discharge blood from this 
ear, and somewhat later from the right nostril. These dis- 
charges were continued henceforth to the end of her life; and 
six months before her death similar bleeding came on from the 
opposite ear. The exact sources of these hemorrhages were 
never ascertained. But their persistence and abundance led 
me to suspect that my original view was wrong, and that there 
might be some slow-growing tumour in the situation where I 
had thought there was degeneration, and some similar growth 
implicating the dura-mater in the neighbourhood of the petrous 
bones, and invading the bones themselves. This opinion was 
not quite gratuitous; but was based upon the facts of a case 
admitted about the same time as this patient, in which the 
concurrence of discharge from one ear, with ocular and other 
pazralyses, was found to be due to the association of a tumour 
springing from the floor of the fourth ventricle, with similar 
growths originating in the dura-mater of the several fosse of ` 
the skull. The case is published in the 22nd number of ` 
‘ BRAIN.’ 

In June 1882 the patient vomited for the first time while- 
under my care; and from that time she continued to vomit 
for the most part two or three times a day. At the end of 
August in the same year she had an epileptic fit; and two 
months later a second, which was succeeded by loss of voluntary 
power and rigidity in the already anesthetic right arm and 
leg. The paralysis and rigidity continued henceforth. In 
January 1883 she had her third fit; and, from that time, fits 
recurred every two or three weeks. It is'important to observe 
that from time to time new nervous symptoms were added to 
those already present, but that no such symptom, of any 
importance, that had once developed ever subsided. During 
the patient’s two years’ residence in the hospital, she suffered 
as she had done, when under Dr. Warner's care, with ulceration 
of the cornes ; she was for the most part irritable and difficult 
to manage, and occasionally manifested delusions; and she 
had attacks of tonsillitis, and of bronchitis. 

A very noticeable phenomenon in her case was the almost 
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constant presence of a temperature which ranged between 
100° as its lower limit, and 103, 104 or even 105° as its higher 
limit. This had no direct relation to her fits, and was not ` 
referrible to any inflammatory condition. — 

At the end of her two years, she seemed as well in general 
health as when she first entered the hospital: but she was 
suffering from headache, sickness, ophthalmoplegia externa, 
complete anesthesia of the right side with rigid paralysis of 
the arm and leg, and repeated hemorrhages from both ears. 

What was the matter with her? I still concluded that the 
disease, : whatever it was, occupied that portion of the brain 
which, in the first instance, I thought must be its seat. But I 
was divided in opinion between the presence of sclerosis and 
that of some kind of tumour. Against the existence of a 
tumour were, the absence of optic neuritis, and the fact that 
none of the cerebral. nerves besides those of the external 
muscles of the eyes had become implicated. On the other 
hand, the persistent headache and sickness, and the involve- 
ment of the ears, seemed to me to point to tumour; and on 
the whole I leant to that view. 

The patient went home; but just a month later was brought 
back to the hospital, moribund from an attack of bronchitis. 
I need scarcely say that the post-mortem examination was 
looked forward to with extreme interest. There were the 
evidences of the acute bronchitis of which she died. But the 
most diligent naked-eye search failed to detect even a trace 
of disease in the brain or cord, or any of the intracranial tissues. 
And, after hardening and staining, the most careful micro- 
scopic examination revealed.no morbid changes whatever in 
any part of the cord, medulla, or mesocephale. There was no 
tumour, there was no recognizable degeneration. And, further, 
the hemorrhage from the ears remained unaccounted for. 
But I am inclined to suspect that this part of the autopsy 
was not made with the same care as the rest of it. 

It is a curious fact that a second case, clinically almost 
identical with the last, came under my care while this was . 
still in the hospital. Early in January 1883, Gertrude H, a 
girl of fifteen, was admitted. She had been ill for about a 
month; and was suffering from headache, giddiness, paresis 
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of the extetnal recti, and weakness and numbness of the right 
arm. The temperature was normal ; there was no optic neuritis, 
and the pupils acted to light and accommodation. By the 
autumn, without much change in other respects, she had lost 
voluntary power over all the external ocular muscles, and the 
eyes presented a downward and inward squint. Early in 1884, 
she was still suffering from headache and ophthalmoplegia 
externa; she was giddy, and staggered in walking; she 
complained of nausea, but had not been sick; her right arm 
was weaker than it had been, and her leg also was weak ; further, 
there was impairment of sensation on the right side, mainly 
observed in the neck and chest, and in the area of distribution 
of the ulnar nerve. At the end of February, it was noticed 
that the tongue pointed to the right when protruded ; and, in 
March, she had an attack of left-sided chorea. While suffering 
from chorea she was sick for the first time, and a day or two 
afterwards had an epileptic fit. From this time onwards, she 
suffered severely from headache and giddiness, and from 
groups of epileptic attacks coming on every week or two, and 
preceded by aggravation of headache and sickness. Some time 
in May 1884, after one of her fits, her right arm and leg 
were found completely paralysed and rigid, the hand being 
clenched; and they remained in this state henceforth. About 
this time, also, she had to take to her bed. When she was 
discharged from the hospital in February of 1885, her general 
health seemed fairly good. But still she had ophthalmoplegia 
externa, without any affection of the internal structures of the 
eyes; her tongue was protruded to the right; her arm and leg 
were not under her control, and more or less rigid; her 
angsthesia continued without much change; and she suffered 
from headache and giddiness and periodical fits, the headache 
and giddiness for the most part coming on before a fit 
appeared. 

The close likeness between these two cases is certainly very 
singular. In both there was almost complete ophthalmoplegia 
externa, in both there was paralysis with rigidity of the right 
arm and leg, and in both there was more or less complete right- 
sided hemianwsthesia ; moreover both patients suffered severely 
from headache and sickness, and frequent fits of an epileptiform 


318 OPHTHALMOPLEGIA, COMPLICATED WITH 


character. But there were also interesting, even if they were 
unimportant, differences between them. In the first case, there 
was constant bleeding from the ears; and there were also 
colour-blindness, and loss of taste and smell on the right side ; 
all of which were wanting in the second case. And in the 
second case there was paralysis of the right side of the tongue, 
which was not observed in the other. 

It is an interesting fact, too, that the progress of the second 
case was attended, as was that of the first, by frequent febrile 
rises of temperature. But, while in the first the elevation of 
temperature was more or less persistent, and had no apparent 
relation to anything in particular, in the other it was com- 
paratively rarely present excepting as the forerunner of epi- 
leptic fits. The temperature in this case,.as a rule, began to 
rise one, two, three, or even four days before a fit, and on the 
occurrence of the fit fell almost suddenly to the normal. 

The nearly exact resemblance in respect of symptoms and 
progress of the second case to the first, makes it fairly certain 
that the resemblance extends to their etiology and morbid 
anatomy, and that if the nervous centres of Gertrude could 
be examined, they would be found, like those of Marion, to 
all appearance healthy: It is of course impossible to say 
that there may not have been in the case of Marion minute 
structural defects in certain parts of the nervous system, which 
closer scrutiny, guided by a more profound acquaintance with 
pathology than we at present possess, might have enabled 
us to recognise. But the same may be said of cases of 
epilepsy, hysteria, and megrim, in which up to the present 
time no causative morbid nervous changes have ever been- 
found. And on the same ground of morbid anatomy that 
justifies us in considering these to be functional diseases, we 
are justified, I think, in regarding as functional the affections 
for which Marion and Gertrude were under treatment. 
That there was something which it is customary to call 
neurotic in either case is shown by the circumstance, that 
both patients suffered at one time or another from functional 
nervous disorders, that had no apparent relation to the special 
groups of symptoms for which they sought my advice. Marion 
had for several years laboured under Graves’s disease in a 
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well-marked form; and -Gertrude was seized, while under my 
care, with an apparently imitative attack of chorea of short 
duration. 

If the symptoms which my patients presented are to be 
looked upon as functional, may they also be regarded as 
hysterical? The answer to this question must depend, of 
course, on the meaning we attach to the word “ hysterical.” If 
every presumably functional nervous disorder occurring in 
women, to which as yet no other specific name has been given, 
is to be included in this term, then my cases were, perforce, 
hysterical. But the reasons for not regarding them as hysterical, 
in the common though somewhat vague meaning of the term, 
far outweigh, as it seems to me, the reasons adducible on the- 
other side. It might, no doubt, be argued, that Marion’s 
mental condition was exactly that which characterises many 
hysterical patients; that her hemianesthesia resembled ac- 
curately the hemianesthesia not unfrequently met with in 
hysteria; and that Gertrude’s symptoms, following upon those 
of the other, and developing in the same ward, were imitated 
from them. But, on the other hand, Gertrude was a uniformly 
bright, sensible, placid girl, always grateful for whatever was 
done for her, and a general favourite with the nurses; hemi- 
anesthesia, with involvement of the special senses on the same 
side, is not necessarily hysterical ; and again, though Gertrude 
knew something of the other patient’s symptoms, she did not 
know them all, or any of them accurately, and those in which 
she most resembled her were those she could not possibly have 
imitated, either consciously or unconsciously. The chief reasons, 
however, against the hysterical hypothesis are :—(1) the gradual 
and uniform progress of the symptoms from bad to worse 
(there was never any variability, never any shifting of paralysis 
or anesthesia; whatever fresh symptoms accrued were per- 
manent); (2) the character of the fits, which was clearly 
epileptig ; (3) the remarkable prevalence of febrile tempera- 
tures without any obvious cause: and lastly, the character of 
the symptoms and their grouping, which formed a picture such 
as I have never read of as occurring, and have never seen, in 
any case of what has been termed hysteria. 

Assuming, the disease in either.case to be functional, there is 
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still reason, I think, to believe that the functional disturbance 
on which the symptoms depended occupied mainly the region 
in which, during Marion’s lifetime, I had assumed there was 
either progressive degeneration or progressive invasion by 
morbid growth—namely, the floor of the fourth ventricle and 
walls of the iter, with extension into the neighbouring sensory, 
and possibly even into the neighbouring motor, tracts. The 
hypothetical heat-centre lies in the neighbourhood; and, 
granting its existence, the explanation of the phenomenal 
temperatures present becomes easy. The relation of the rising 
temperature in Gertrude’s case to the occurrence of fits reminds 
one of the similar sequence of phenomena met with in 
connection with the characteristic fits of general paralytics. In 
the latter instance, however, the rise of temperature is mostly, 
if not always, of comparatively short duration. May not the 
pre-epileptic rises, in the case of Gertrude, be essentially 
heat aure ? 

A practical advantage in regarding the cases I have cited as 
functional is, that it fortifies us in the hope, so long as the 
survivor lives, that she may yet recover, and that many other 
cases of obscure and progressive brain-disease, which do not 
seem to be hysterical, and which simulate organic disease, 
may also prove amenable to treatment or the influence of time. 
I may here recall attention to a case in point, which I recorded 
in the last number of this periodical. 

My third case is that of a man who was under my care for 
eight months, contemporaneously with Gertrude. His illness 
seems to have begun about five months previously. He first 
complained of drooping of the eyelids, and shortly afterwards 
of occipital headache, giddiness, and vomiting. He also 
suffered from what was called “inflammation of the stomach.” 
While in St. Thomas’s he laboured under occipital headache 
and giddiness ; he had double ptosis and external squint ; there 
were upward movement of the right eye, very slight outward 
movement of both eyes, and rotation of both eyes outwards and 
downwards, obviously effected by the obliqui superiores; the 
pupils were dilated and motionless, and he had no power of 
adjusting his eyes to distance; but in other respects his sight 
was perfect, and there was no inflammatory or degenerative 
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change at the back of the eyes; it was questionable whether 
there was any weakness of the 7th pair, or of the motor branches 
of the 5th, but there was marked impairment of sensation over 
the head and neck and upper part of the-trunk. While under 
treatment, he suffered from occasional gastric crises, which ° 
were very severe, and once or twice of several days’ duration ; 
he had one or two epileptic attacks;.and he suffered from 
frequent paroxysms of alarming dyspnoea, lasting from a few 
seconds to some minutes. The last were found to be due to 
paralysis of the abductors of the vocal cords. This patient 
seems to have had syphilis; but there was no evidence of 
secondary consequences. 

Is this also an example of functional disorder of the nervous 
centres? IfI had not had experience of the other two cases, 
I should unhesitatingly have attributed this patient’s symptoms 
to sclerosis, affecting the nerve-nuclei in the floor of the fourth 
ventricle and iter, and extending downwards so as to involve the 
pneumogastrics and spinal accessories, and the-sensory regions 
of the upper part of the cord. As it is, I confess I strongly. 
incline to that explanation. At the same time, it cannot be 
denied that there is close resemblance between this case and 
the other two; and it is noteworthy that there were no symp- 
toms referrible to the extremities suggestive of disease of the 
spinal cord. f 

I have added to my paper the brief details of two other cases 
of ophthalmoplegia, the one associated with wasting palsy, the 
other with logomotor ataxy; and in which, presumably, 
degenerative changes are in progress in the regions special to 
these affections, and in those presiding over the motor 
mechanism of the eyes. 


Case I.—Graves’s disease, followed by ophthalmoplegia externa, right 
homianæsthesia, with involvement of organs of special sense, headache, 
sickness, and persistent high temperature, and subsequently by 
right hemiplegia, epileptic fits, bleeding from the ears, &ce.—Death 
from Bronchitis.— Autopsy. 

Marron H, a single woman, formerly a hospital nurse, aged 25, 
was admitted into St. Thomas’s under my care on the 18th of 
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She stated, that she had never had any serious illness until 
two years ago, when she had an attack of bronchitis ; that eighteen 
months ago she began to suffer from shortness of breath and palpi- 
tation; and that four months ago she first observed drooping of the 
upper-eyelids, and double vision, which at the beginning were 
occasional only. She thought that her eyes had been unduly 
prominent for the previous twelve months. Four days before 
admission she took cold in her eyes from sleeping at an open 

‘window. There was no history of syphilis. 

On admission, she was a well-nourished, and, on the whole, 
healthy-looking woman. She was complaining of headache, and of 
inflammation of both conjunctive. In addition to which there was 
marked prominence of the eyeballs, incomplete double ptosis, and 
almost absolute immobility of both eyes, which looked very nearly 
straight forwards. But the pupils were equal, and acted to light 
and accommodation. There was no enlaigement of the thyroid 
body. She said she suffered from dyspnoea and palpitation at 
times; but there were no present signs of these affections. The 
heart and Jungs appeared to be healthy; there were no indications 
of abdominal diseaso; and the urine was normal. Tongue clean, 
appetite good, slept well. _ 

For some weeks after admission she suffered mainly from oph- 
thalmia, which proceeded to ulceration of the cornes ; and for some 
days she suffered also from inflammation with excoriation of the 
tonsils. For the former affection she was placed under Mr. Nettle- 
ship’s care, who found it necessary to stitch her eyelids together . 
in order to ensure complete rest, During the time she was under 
treatment for the eye-affection no very minute investigation of her 
cage was made in reference to other matters. It was noticed, how- 
ever, that there was anesthesia of the upper part of the right side 
of the face; and it was hastily a-sumed that she had some affection 
of the fifth nerve, and the corneal ulceration was attributed to this 
circumstance. 

In the early part of May, at which time the inflammatory affeo- 
tion of the eyes hed in great measure subsided, the patient’s con- 
dition was investigated with much greater care than had hitherto 
been possible; and the following were the results, which were 
verified over and over again during the remainder of her life. 

She complained of headache, which was variable; sometimes 
being very severe, sometimes disappearing wholly, and referred 
either to the occipital region or to the region of the left parieto- 
occipital suture. There was moderate but marked exophthalmos. 

} This history is inaccurate and incomplete; but is corrected jn the earlier part 
of this papor. ‘ á 
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The upper eyelids drooped over the eyeballs so as to cover the 
pupils to a large extent; but could be raised (though very slightly) 
by the action of the occipito-frontales. The ptosis was incom- 
plete; but the levatores palpebrarum could not raise the lids. The 
eyes looked very nearly straight forwards; could not be elevated 
or depressed; and could be moved outwards and inwards only 
within a very minute aro. The pupils were equal, and acted 
readily to light and accommodation. She saw double, but her 
sight in most other respects was good, and there was no sign of 
disease at the fundus of the eyes. There was absolute anms- 
thesia of the whole of the right side of the body up to the middle 
line, Nowhere on this side, neither in the conjunctiva, nostril, or 
mouth, nor in the face, nor in the arm, leg, or trunk, could she feel if 
she was touched or pricked, or if galvanism, heat or cold, was’ 
applied. The parts, however, looked healthy, and there was no 
difference in temperature, or as regards perspiration, between the 
two sides; and she had perfect voluntary power over the anæsthetio 
parts—she could move her arm and leg freely, could stand 
and walk without difficulty, and could feed herself with her right 
hand, and do needlework, so long as she saw what she was doing. 
Indeed, the readiness and accuracy with which she used her right 
arm and leg, made us doubt for some time whether or not the anæs- 
thesia was real, or at any rate complete, the more so that she 
herself tried to conceal this infirmity, and consequently often 
answered questions about it untruthfully, There was a tendency 
for food to collect, unknown to her, in the right buccal pouch; and 
she stated on some occasions that, when drinking, the cup felt to 
her lips as if it were broken. The anesthesia involved also the 
organs of special sense. She was never able to distinguish odours 
with the right, nostril; nor could she at any time recognise the 
taste of sugar, mustard, salt, or any other sapid substance with the 
right half of the tongue. With her right eye she could distinguish 
forms quite as well as with her left, but was completely colour- 
blind; and while with the left she could sort coloured wools with 
the utmost nicety, with the right she failed to recognise any 
colouts; and, without exception, when asked to put together those 
skeins which most resembled one another, selected the brightest 
scarlet and the brightest green. It was always very amusing to 
observe her endeavours, in the first place, to use the left eye sur- 
reptitiously when the right eye was being tested, and her look of 
disgust when on opening both eyes she found enclosed in her 
hand the inevitable red and green skeins. Indeed, she never 
would admit ber colour-blindness, and always had some- excuse to 
make for her error. There was no muscular paralysis excepting 
y 2 
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of the ocular muscles; and the tendon-reflexes on both sides were 
normal. 

About the middle of May, the patient complained of a painful 
swelling of the right cheek a little in front of the ear, and about 
the same time had a little watery discharge, tinged with blood, from 
the right auditory meatus. The swelling of the cheek soon sub- 
sided; but she suffered a good deal for the next few weeks from 
severe pain in the right ear and right side of the head; and soon 
‘had a pretty constant and pretty abundant discharge of blood, 
partly fluid, and partly clotted, from the ear; and she became 
deaf. I believe she was partially deaf of this ear previous to this 
attack. Mr. Clutton was consulted, and reported that the patient 
was suffering from acute external auditory catarrh; but he was 
not sure whether or not it was secondary to similar disease of the 
middle ear. The acute symptoms disappeared after a time; but 
henceforth to the end of her life she had an almost constant and 
abundant discharge of blood from the ear. Generally she 
passed a few drachms daily; but occasionally she went for two or 
three days or more without passing any, and under such circum- 
stances usually complained of increasing headache, which was 
relieved when the discharge reappeared. Before long, blood came 
from the right nostril as well as from the right ear; and it was 
assumed that it reached the nostril from the Eustachian tube. It 
was never determined satisfactorily whether there was any 
perforation of the membrana tympani. Her deafness beoame 
aggravated after the commencement of the discharge; and soon 
the deafness on that side became absolute. 

About the middle of June she began to vomit occasionally, 
The sickness recurred from time to time, but often at considerable 
intervals. On the whole, however, it increased ugon her; and for 
many months before her death she vomited nearly every day, and 
sometimes several times a day. Nevertheless she maintained a 
good appetite. 

Early in July it was noticed that she rambled occasionally; and 
towards the end of the month she complained, for many. nights in 
succession, that an old woman, with something black over her 
head, was sitting by her bedside, and leaning over her. From 
this time onwards, and even to the end of her life, she was for the 
most part perfectly sensible; but she occasionally suffered from 
delusions; and became more and more irritable and exacting, not 
unfrequently fying into a violent passion, and using the grossest 
language towards the nurses and others who were waiting 
upon her, s 
_ On the 31st of August she had for the first time an epileptic 
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fit. She was generally convulsed; and passed water into the bed; 
but she did not utter a cry or bite her tongue. It lasted a few 
minutes. When she emerged from the fit her right. arm and leg 
were found to be partially paralysed, the fingers being flexed; but 
there was no involvement of the facial muscles or of the tongue. 

On the 25th of October shd had a second fit of the same character 
as the first, excepting that it was preceded by a cry. It lasted 
about five minutes, and the patient went off into a profound sleep 
of several hours’ duration. Subsequently she became delirious, 
violent and noisy, continually orying out, “My head, my head!” 
After this fit, the paralysis of arm and leg was complete, the two 
limbs were rigid, and the arm was kept extended while the fingers 
were strongly flexed. When the arm was raised from her side, it 
presented very rapid and very fine tremors. The condition of the 
limbs remained henceforth wholly without change. She never 
regained even a trace of power over them, and they were always 
rigid and finely tremulous. 

The third fit occurred in January 1883, from which date the fits 
attacked her, not quite regularly, every two or three weeks. 
Sometimes they were solitary, sometimes in groups of two or three. 
They were often ushered in with a cry, and often her urine escaped 
from her during the attack. She once or twice bit her tongue, but . 
‘was always more or less violently convulsed, for the most part 
equally on both sides, and very often at the moment when the fit 
was coming on threw herself out of bed on to the floor. The 
ocourrence of fits was often preceded by increase of headache, and 
cessation for a day or two of hemorrhage from the ear. Generally 
also about the time of the fits, and more after than before, the 
patient became noisy and fractious: and occasionally about this 
time suffered from hallucinations. 

Very little change of any real importance occurred in the con- 
dition of the patient subsequently to her second epileptic fit, after 
which the right arm and leg became rigid as well as paralysed. 
All the symptoms of interest that were present on her admission, 
or had developed later, continued. But during her long residence 
in the hospital various minor complications arose. Her general 
health varied, and observations were from time to time made in 
confirmation or correction of previous examinations. 

Among the complications referred to may be mentioned, first, an 
attack of tonsillitis with bronchial complication in November 1882; 
second, the appearance, about the end of March 1888, of bed-sores 
on the right buttock and sacrum, which, however, never attained a — 
large size, and were healed in the course of a couple of months. 

As to her general health, it may be mentioned that, towards the 
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Jatter part of 1882 and in the early part of 1883, she seemed to be - 
losing flesh and strength; but that, subsequently, she improved in 
both of these respects, and then (excepting that she was pale from 
continued loss of blood) remained almost without change to the 
end of her life. 

The state of the eyes was examined over and over again. The 
ptosis and exophthalmos presented slight changes from time to 
time, and were not always symmetrical; but there was never any 
definite improvement, The balls of the eyes were almost com- 
pletely immovable, and looked very nearly straight forwards. It 
was generally noticed, however, that there were variable, and very 
slight, lateral movements in both; and that especially there 
was a slight degree of power in the left external rectus, and conse- 
quently an occasional slight outward squint of the left eye. There 
was sometimes observed a little inequality in the pupils; but it 
was confirmed that the intra-ocular muscles acted to light and 
accommodation. She could see distinctly with both eyes; but the 
fields of vision (and especially that of the right eye) were con- 
tracted. The colour-blindness continued in the righteye; but the 
left was never similarly affected. The fundus of the eyes re- 
mained healthy. The corneal ulceration and conjunctival inflam- 
- mation were not finally cured until the end of August 1882. 

The discharge of blood from the right ear and right nostril con- 
tinued without abatement, even after all signs of inflammation in 
the outer ear had abated. Mr. Clutton believed that there was 
perforation of the membrana tympani. She became stone-deaf 
with this ear. In the beginning of October 1883, bleeding for the 
first time took place from the left ear also. And from this time 
forwards the discharge of blood from this ear, like that from the 
right, was nearly constant, though less copious. The hearing on 
this side also became impaired. . 

She never recovered feeling or smell in the right nostril, or 
feeling or taste in the right half of the mouth, including the lips, 
cheek, and tongue. 

The anesthesia on the right side of the body persisted. It is 
stated, however, in the notes that on some occasions there was 
slight evidence of sensation in the right foot. 

The right-sided paralysis involved only the arm and leg, and 
never extended to the facial muscles or to the tongue. The para- 
lysed limbs did not waste relatively to the others; their tendon 
reflexes, however, were somewhat more marked, and they occa- 
sionally presented both ankle- and knee-clonus. It was observed 
by Dr. Hadden, during the patient’s stay, that the “ paradoxical 
contiaction” could be obtained in the paralysed ‘limbs. Also, 
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the electrical reactions were investigated by Dr. Kilner with the 
following results :— 


With faradiam, all muscles require a strong current. With continuous current 
muscles of left side require a stronger current than those of right :— 


Right upper arm . 7500— 7500+ Leftupperarm . 8500— 8500-4- 
» forearm flexors 25083— 975+ n forearm flexors 5100— 5100+ 


A » extensors 2°550— 2000+ » extensors 5'100— 5100-4- 
» thigh . . §200— 52004 » thigh. . 6100— 6100+ 
n»n lg . . 8'100— 8100+ » leg. . 5300— 5300+ 


The headache, usually referrible to the occipital region, some- 
times to the right side, sometimes to the left, and liable to severe 
exacerbations, continued during her whole illness; and for the 
greater part of her residence in the hospital she was sick once or 
more everyday. Yet, notwithstanding this, she did not lose flesh. 

A remarkable feature in her case wes the almost constant 
prevalence of high temperature. Occasionally, and even for a few 
days together, it would go down to the normal. But almost always 
it ranged between 100 as the lower limit, and 103, 104 or even 105 
as the higher limit. The cause of this was not apparent. It had 
no relation to the epileptiform attacks. There was never any- 
thing specially noticeable as regards the condition of the thoracic 
and abdominal viscera, the pulse or urine. 

She was discharged on the 23rd of February, 1884, having been 
in the hospital just one year and eleven months; at which time 
she seemed on the whole as well, and as likely to live, as she had 
done a year previously. 

On the following 25th of March she wag brought. to the hospital 
suffering from bronchitis, and in a moribund condition. She died 
early the next morning. It was ascertained that she had had seve- 
ral fits while at home, of which the last occurred a week before 
admission. The affectiun from which she died came on at that 
time. 

Autopsy—There was accumulation of mucus in the bronchial 
tubes, and distension of the lungs with air. A few granulations 
were found on the aurioular aspect of the mitral valve; but this 
was neither contracted nor incompetent. The right side of the 
heart was somewhat dilated and thickened. ‘he tonsils were 
large, with patches of secretion adherent to the surface. The 
uterus was retroflexed. All other organs in the chest and 
abdomen were healthy. 

Calvaria, dura- mater and other membranes of brain healthy. There 
was no flattening of the convolutions; no affection of arteries or 
nerves; no Congestion; no accumulation of serum, either in the 
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ventricles or in the subarachnoid tissue. And generally the sub- 
stance of the cerebrum and cerebellum was healthy. On making 
sections of the floor of the fourth ventricle, two symmetrical dots 
of black pigment were seen, situated just below the surface, and 
immediately behind the corpora quadrigemina. And just outside 
that, on the left side, and a little deeper placed than it, was a larger 
patch of the sume kind. The optic tracts, corpora quadrigemina, 
crura cerebri, and other parts in the neighbourhood all seemed 
healthy. There were, however, some doubtful sclerotic changes in 
the left anterior pyramid, and in the crossed pyramidal tract on 
the right side. The cord, medulla oblongata, mesocephale and other 
parts, were removed and hardened, and subsequently stained and 
sliced. A most minute and careful microscopical examination was 
måde by Dr. Hadden and others ; but nothing whatever was found, 
indicative of morbid change. Every part appeared to be absolutely 
healthy ; and the suspicions expressed with respect to one or tavo 
points at the time of the autopsy were not confirmed. 

There was a great deal of fat in the orbits; and the ocular 
muscles were unusually pale, and seemed stretched. The right 
membrana tympani was perforated, but no disease of the middle 
or external ear was found on either side. There was some blood 
in the right meatus. But the source of the hwmorrhage during 
life was not discovered. The lobes of the thyroid body were some- 
what large. 


Case Il.—Ophihalmoplegta externa, right hemiplegia, headache and 
sickness, followed by partial right hemtanesthesia, and epileptic fits 
preceded by prolonged rises of temperature—Chorea during the 
progress of patient’s illness.—No result. 


GERTRUDE H., aged 15, was admitted under my tare on the 4th 
of January, 1883. ; 

On the whole she had been a healthy girl; but had had fits from 
the age of 18 months to that of 5 years; and, about three months 
ago, a slight sore throat, which did not require medical treatment. 
Never had rheumatism or scarlet fever. 

After suffering fur about a week from giddiness, and headache 
referred to the right side, she was attacked suddenly on the 1st of 
December last with an internal squint of the right eye. And on, 
or about, the 30th of the month she first complained of weakness, 
numbness and tingling of the right arm. She had no sickness. 

She was a pale, but healthy-looking girl; complaining of head- 
ache on the right side, double vision, and weakness and numbness 
of the right arm. She kept her right eye closed” voluntarily ; 
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because by so doing she prevented giddiness and saw better. 
There was obvious weakness of both external recti; but the left 
was distinctly feebler than the right; and she saw double when 
both eyes were open. The pupils were equal, and acted naturally. 
There was no affection of the optio discs. The right arm was par- 
tially paralysed, and the grasp of the hand was very feeble com- 
pared with that of the left. There was also some numbness in it; 
and it was thought that (though the patient did not acknowledge 
loss of feeling on the right side generally) there was less accurate 
tactile discrimination on this side than on the other. There was 
no facial or lingual paralysis, or paralysis of the leg; and no 
deafness, colour-blindness, or loss of smell or taste. 

She sojourned in the hospital for two months ; during the whole 
of which time her condition remained practically unchanged. The 
paralysis of the external recti and right arm persisted; she com- 
plained more or less constantly of pain on the right side of tho 
head, and frequently of giddiness. She often suffered from nausea ; 
but was sick on only one or two occasions. No affection of the 
pupils, and no optic neuritis, ever appeared. It was ascertained 
that the reason why she kept the right eye closed in preference to 
the left (which was the less paralysed one) was that the vision of 
the right eye, owing to short-sightedness and astigmatism, was 
less perfect than that of the left. There was no discovered disease 
of the abdominal or thoracio viscera. Her mental condition was 
good ; but she was a little inclined to be low-spirited. 

Her treatment consisted first in the use of tonics, later in that of 
iodide of potassium ; and in the application on one or two occasions 
of leeches and counter-irritunts to the temples. 

On March 8rd, she was sent to a convalescent home, where she 
remained for a month without benefit. Shortly after her return, 
she came up to see me, when I found the right pupil dilated and 
immovable. This affection, however, was only temporary; and at 
the next visit the pupils were again equal and active. There was 
still no optic neuritis. 

From this time to February 1884, she came to me as an out- 
patient at irregular intervals. Her general health remained much 
as it had been, and she continued to suffer from headache, referrible 
sometimes to the right side, sometimes to the back of the head, and 
occasionally extending to the back of the neck, variable in intensity 
and often very severe ; from giddiness ; from occasional nausea, but 
never sickness; and from weakness in the right arm. But the 
paralysis of the ocular muscles slowly extended; so that by the 
autumn there was paralysis of all those which move the eye- 
balls ; and the eyes were fixed in the downward and inward direc- 
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tion, and the lids drooped. There was no affection of the muscles 
of the irides or of accommodation, and none of the fundus of the 
eyes. She still, as a rule, kept her right eye closed. 

. On February 5th, 1884, she was readmitted, and she remained 
in the hospital until February 2nd, 1885. The following is a 
statement of her condition at the earlier of these dates. She was a 
well-nourished, well-behaved, and happy-dispositioned girl. She 
complained of pain at the back of the head, and of giddiness, in 
consequence of which she staggered in walking. She suffered 
from occasional nausea, but not actual sickness. The right arm 
was weak, and the grasp of the hand much less powerful than 
that of the other. The right leg also was somewhat weak. There 
was some impairment of sensation on the right side of neck and 
upper part of right side of chest, and in the distribution of the 
right ulnar nerve; and generally also over the right side the power 
of localising impressions was imperfect. No wasting of muscles, 
no rigidity. The knee-jerks were exaggerated; and ankle- 
clonus was obtainable on both sides, but chiefly on right. There 
was slight double ptosis, and almost complete immobility of the 
eyeballs, which looked downwards and inwards, the right being 
most affected. The pupils were equal, and acted normally ; accom- 
modation was perfect; and there was no trace of optio neuritis. 
No paralysis of face or tongue. Taste, smell, and hearing 
apparently good. Eyesight also good; no colour-blindness. In 
reading, her habit was to keep her face still, and to move the book 
horizontally in front of her eye, so as to bring each word of a line 
successively into the line of vision. It was observed at this time, 
as it had been when she was an out-patient, that, though she 
appeared to have no voluntary power over the eyeballs, they 
occasionally executed involuntary movements. Her appetite was 
good, her bowels regular, her urine normal. 

About the end of February, it was noted that her arm and leg 
had become somewhat weaker, that the arm occasionally trembled, 
and that she protruded her tongue towards the right. 

On March 6th she begen to have choreic movements of the 
left arm and leg. ‘These increased rapidly during the next few 
days, and soon involved the mnscles of the head and neck, and of 
expression, but did not extend to the right arm or leg. The 
tongue was protruded in characteristic choreic fashion, but pointed 
now strongly to the right, and, on being withdrawn, its point 
swept round to the left angle of the mouth, before it completely 
disappeared between the lips. It was now stated that she had 
had chorea when she was ten years old. And it may be added 
_ that her present attack of chorea followed on the admission of a 
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case of chorea into an adjoining bed. The attack was not a severe 
. one, and had subsided by the 19th of March. No cardiac complica- 
tion was discovered. 

On the evening of March 9th she was sick for the first time 
since admission; and the next morning her headache was un- 
usually severe. On the night of the 12th she, for the first time, 
had a fit, which lasted for about eight minutes. It began with 
sighing and crying, and rigidity of right arm and leg, the left arm 
and leg presenting choreic movements. She was insensible for 
five minutes, She did not bite her tongue, or pass her water into 
the bed, nor did she become livid. She had very intense headache 
afterwards, and scarcely slept all night. On the 18th she was 
again sick, and early on the morning of the 22nd had another fit, 
muoh like the former one. During its progress the right limbs 
first became rigid, and subsequently the left limbs. The con- 
junctives were found to be insensible. 

From this time forwards the sickness became frequent; the fits 
recurred at intervals, varying from a few days to a fortnight; the 
_ headache grew very severe, especially in connection with the 
attacks of vomiting and the fits; and she had increased giddiness. 
Indeed from about the middle of April she was unable to stand or 
walk without assistance, and consequently had to remain in bed. 
The sickness was independent of food, and did not as a rule 
interfere with her appetite. The fits for a time were exact counter- 
parts of those above described. But before long they began to 
ocour in groups of two or three, and to present other features of 
interest. While at first there was no affection of temperature 
before, during, or after the fits, about the middle of May, and 
always subsequently, the temperature would begin to rise two or 
three or four days before the occurrence of the fits, so that as a 
general rule Xe could foretell their occurrence. With the onset of 
the fits, and during their progress, the temperature would -fall’; 
until on their subsidence it was found normal or subnormal. The 
fits came on at various times of the day, but mostly in the evening, 
and sometimes while she was asleep. They were generally 
preceded by intense headache, giddiness and vomiting. She was 
quite unconscious during their progress, which varied between 
five minutes and half an hour; and was generally more or less 
violently convulsed, the convulsions being general, and involving 
the facial muscles. The left arm and leg often became rigid and 
extended, and the hand clenched. On several occasions she passed 
water during the fits, and once bit her tongue. After all except 
the very earliest fits, she remained in a semi-comatose condition 
for twelve’or twenty-four hours, or longer, during which time 
her pulse often rose lo 180 or 140; she was apt to be restless, to pull 
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at her hair, to moan, and to cry out in low tones, “ Nurse, dear,” 
“nurse,” “ quick,” “oh, my head!” “mother,” &. The left arm 
and leg on several occasions remained rigid for some time after a fit. 

After a group of fits on the 4th of May it was observed that she 
had lost power wholly in the right arm, and almost wholly in the 
right leg. The limbs were rigid, extended, and the fingers 
clenched. These limbs also were slightly tremulous when lifted 
from the bed. These phenomena persisted with little change. 

There was little subsequent change in her condition. The 
following was her state when she was discharged on the 2nd of 
February. She was still a fairly healthy-looking and plump 
girl; and cheerful and sensible when free from pain and fits. 
The muscles of her eyeballs were affected, as they had been all 
along; and she had a persistent double downward and inward 
squint. The ptosis was less marked than on admission; and 
occasionally still the eyeballs would move apparently inde- 
pendently of her will. She read, as she had done at first, by 
moving her book, and not her head or eyes. The pupils were equal 
and active. There was no loss of accommodation. No affection 
of the fundus had arisen. She had no colour-blindness. The 
tongue was still protruded strongly to the right, and its tip swept 
from right to left on being withdrawn. The right arm did not - 
respond to voluntary impulses ; and it remained more or less rigid 
_ and extended with the hand clenched. The right leg had perhaps 
undergone some slight improvement. The condition of the arm 
and leg was maintained during sleep. There were always exag- 
gerated tendon-reflexes in both lower extremities, and occasionally 
ankle-clonus could be obtained, more especially on the right side. 
The impairment of sensation persisted on the right side; and con- 
tinued chiefly deficient on the right side of the neck, and upper 
part of the same side of the chest, behind the right éar, and in the 
distribution of the right ulnar nerve. It was discovered also that 
the right side of the tongue was insensible to tactile impressions, 
and that the right half of the soft palate and the epiglottis were in 
the same condition. There was impaired sensibility also over the 
whole of the larynx. Smell and taste were defective on the right 
side. She still remained liable to fits ; was rarely free from head- 
_ ache, which was often exceedingly intense; was frequently sick ; 
`. complained of giddiness; and remained confined to bed. There 
‘Was no wasting of muscles, no loss of power over the emunotories. 
The catamenia appeared for the first time while she was under 
treatment. 


There are several points in the case that call for more detailed .° 


consideration than has yet been given. 
(1.) The fits appeared to me to bo true epileptio f fits; but there 
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were features about them which gave them a special interest. The 
first fit occurred, as has been stated, late in the evening of March 
12th. It began with sobbing; was attended with rigidity, con- 
vulsions, and insensibility ;-lasted a few minutes; and was 
succeeded by intense headache. This fit came on while she was 
suffering from chorea. The succeeding few fits were of the same 
character ; but it is said of one or two of them that, though insen- 
sible, she sighed during their whole continuance; and the later of 
them were succeeded not only by intense headache, but by a semi- 
comatose state, lasting for some hours, in which she was constantly 
moaning, and making low ejaculations, mainly complaints as to 
her head, and appeals to her mother and the nurse. 

On the night of May 12th she had a series of three fits, and it was 
noticed (and I believe occurred) for the first time that the tem- 
perature (which had previously been normal) gradually rose for 

six-and-thirty hours previous to the fits, and fell rapidly to the 
normal after them. This phenomenon attended all subsequent 
outbreaks; and for the most part we were enabled henceforth to 
predict the supervention of fits, two, three, or even four days before 
they actually occurred. The temperature began to rise at a time 
when she was feeling fairly well; but.its increase was always 
associated with increasing cephalalgia, giddiness and sickness, and 
general sense of illness. At the time of its highest elevation the 
explosion of fits occurred. During their continuance the tem- . 
perature tended to fall; and as they subsided the full was rapid. 
And for the most part it remained normal, or subnormal, during 
the day or so of semi-consciousness which always supervened. 
The temperature, at the moment of the occurrence of the fits, 
varied considerably on different occasions. The lowest was about 
101°, and the highest about 105°. 

I add, by way of illustration, sume selected temperature charts in 
connection with the fits, and some of the descriptions given of the fits, 

On May 29th the temperature in the morning was normal, and 
she seemed fairly well. In the evening it had risen to 101°4, and 
she was complaining of headache and giddiness. On the evening 
of the 80th it had reached 102°4, and her symptoms were aggravated. 
The next morning it was 108-8. At 8.80 that evening she had a 
fit, which was followed in the course of the night by two others. 
Her temperature was not taken during the fits, but the next’ 
morning it had fallen to 98. She remained semi-comatose antil 
the evening. (Chart 1.) 

Onthe morning of June 5th she was free from headache and 
giddiness ; and her temperature was 98:4. The temperature rose 
rapidly during the day; and in the evening was 104. The next 
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morning it reached 1042, and in the evening 1048. Shortly after 
the last temperature was taken, that is about 8 r.a., she had a fit. A 
second fit ocourred at midnight, and a third the following morning 
at 7. She remained semi-comatose till late in the afteinoon of the 
7th, at which time her temperature was normal. (Chart 2.) 





CHART 8, CHART 4, 


On the evening of Sept. 5th her temperature was 99-8, and she 
was complaining a good deal of headache, During the 6th her - 
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temperature rose from 101:4 to 102°6, and her headache increased. 
By the evening of the 7th, the thermometer indicated 105, shortly 
after which time she had two fits. The next morning her tempera- 
ture was 97°4, and she was semi-conscious. She had recovered 
about noon. (Chart 3.) 

On the morning of October 13th, the temperature was normal. 
Later in the day it had fisen to 99°6. It continued to rise 
irregularly during the 14th, 15th, and 16th, until in the evening 
of the last day it had attained 103-4. At 10 pat. a con- 
vulsive fit came on, which was followed at midnight by two 
others. The temperature had fallen the next morning to 97:4. 
(Chart 4.) 

On the morning of Dec. 15th her temperature was 98:4. From 
this time it rose irregularly, with increasing headache, until 5.80 p.a. 
on the 17th, when it had reached 101:4. At.7 p.m. the patient 
became unconscions, with noisy and laboured breathing. About 
7°10 she was attacked with convulsions, first on the left, then on 
the right side. There were also twitchings of the mouth. The 
attack lasted 15 minutes. At 7.35 she had another convulsive fit 
of 15 minutes’ duration; and at 8.3 another which lasted off and on 
for 35 minutes. During the last fit the convulsions were very 
violent and she bit her tongue. At 9.30 that night she was still 
unconscious, but her temperature had fallen to 97-4. At midnight 
it was 97. On the morning of the 18th her temperature had 
risen again to 101-2, and at noon she had a fourth fit, lusting 
25 minutes, and attended with strong convulsions. At4 p.m. her 
temperature was 99; at 8 p.w., 98-2. She had recovered completely 
but felt tired and sore, at 2 a.m. on the 19th. (Chart 5.) 

On the evening of Sopt. 29th her temperature was 99°8. On the 
evening of the 30th it had reached 101:4. The next morning, it 
had fallen a little. But it rose rapidly afterwards, and in the 
evening reached 1044. About this time she became unconscions 
with rapid noisy breathing (60 in the minute); and in about 20 
minutes convulsions ensued. These were clonic, and affected both 
sides, but mainly the left. Two other similar convulsive fits 
followed at short intervals. There were occasional twitchings of 
the right side of the face in the intervals between the fits, and 
after the last. The tendon-reflexes were exaggerated, and cloni 
could be readily obtained in both legs at these times, and also in the 
intervals between successive spasms. Her breathing also was very 
quiet and scarcely perceptible; her pulse 70. Shortly after the 
cessation of convulsions she became restless, and began to cry out. 
The temperature was normal] early on the morning of Oot. 2nd ; 
but the patient had not recovered her consciousness until late in 
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the evening of that day. Sho passed water unconsciously in this 
group of fits, as she had done cocasionally in former attacks. 


(Chart 6.) 





CHART 3. CHART 6, 


The last quotation I shall make in respect to fits is from the 
notes taken on July 16th, and I quote these mainly because a 
fairly careful record of temperature was made during her epileptic 
state. 

“Temperature has risen continuously for past five days, reach- 
ing the maximum (1026) at 4 P.a. yesterday afternoon (Jan. 15th). 
A fit came on at 4.20, whilst the patient was apparently asleep. 
For fifteen minutes she was convulsed, throwing her legs, arms, 
and head about; and at the end of this period the terhperature was 
99-6 (fall of 8 degrees). 

“ For the next fifteen minutes she was perfectly quiet; breathing 
hardly perceptible. 

“ During the succeeding twenty-five minutes she lay, sometimes 
convulsed, sometimes trembling, with twitching of mouth, and 
moaning. Resp. 80, Temp. 100:2. 

“She was then quiet for fifteen minutes, the temperature falling 
to 99-8. 

“ At 5.45 the respirations became quicker, and a second fit came 
on, commencing as before with convulsions, and passing into 
quiescence with occasional trembling, and twitching of mouth. 
Temp. 99-4. 

“ At 6.15 she became rather restless, and took to pulling her hair. 
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Temp. 98:4. She then slept for nearly two hours; during which 
time the temperature fell to 98.” (Chart 7.) 





CEART 7. 


(2.) For some time after the patient's admission intd the hospital, 
her temperature (save for a rise due to an attack of tonsillitis) 
continued normal: and, as I have already stated, her fits during 
the first two months of their occurrence were not attended with 
any rise or change of temperature. But from this time, when the 
onset of fits became invariably preceded by rising body-heat, there 
were occasional rises of temperature, lasting even for a few days, 
to which fits did not succeed. The most remarkable of these began 
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on June 9th, and continued for a week. During. the greater pert 
of the time she seemed fairly well. On the night of the 12th, her 
headache was intense, but it was much less severe the next day. 
(Chart 8.) 

(3.) It will be recollected that it has been stated once or twice 
in the f regoing notes, that, although the eyes were immovable 
by voluntary effort, they were occasionally seen to execute con- 
siderable lateral movements, which appeared to be involuntary. 
That the double inward and downward squint was not due to 
voluntary effort was proved by its persistence without change for 
many months, not only when she was awake, but when she was 
asleep, and by her mode of reading, which never altered. At the 
same time there can be no doubt of the occasional involuntary 
movements which, though not frequent, were witnessed on 
different occasions by many persons. ‘The ptosis was never 
extreme, and seemed to improve of late. Mr. Nettleship, indeed, 
doubted whether it was true ptosis, and thought that the semi- 
closure of the lids might be adequately explained by the position 
which the eyes had assumed. The right arm and leg, after they 
had become paralysed, remained so. But the rigidity which was 
associated.with the paralysis varied somewhat, and as a general 
rule the leg was more rigid than the arm. 

(4.) The position of the pain in the head varied; at first it 
was mainly on the right side; subsequently it was referred usually 
to the occipital region; but latterly was most intense about the | 
junction of the sagittal with the coronal suture, or over the 
frontal bone. ‘I'he sickness was wholly un«onnected with food. 

(5.) The treatment adopted varied at different times. On several 
occasions iodide of potassium was continued for some time. Once 
she was treated with liquor arsenicalis. Again, bromide of potassium 
in large doses was had recourse to. The pain in the head was 
often relieved by the application of blisters, and of a few leeches. 
But the subcutaneous injection of the strong solutiun of acetate of 
morphia, in from four- to seven-minim doses, was on the whole 
most efficacious and most largely employed. The long warning 
given by rising temperature of the advent of fits led us on several 
occasions to endeavour to ward the fits off. Blisters and leeches, 
and the bromides of potassium and.ammonium, were employed on 
several occasions with this object, but fruitlessly. On two occasions 
large doses of quinine were given and repeated, but without any 
apparent benefit; and on two occasions also, salicylate of soda, in 
twenty-grain doses every two hours, was administered as soon as 
there was a warning of fits, and was continued until the fit came 
on. On each occasion the temperature rose in spite of the remedy, 
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and the fits occurred as usual. Whether or not the circumstance 
was accidental merely, I cannot say; but it was noted that the fits 
following the use of the salicylates were specially severe. 


Case IIi.—Ophthalmoplegia externa and interna ; partial ansesthesia 
of head and neck and chest; epileptic fits; gastric crises; and 
attacks of intense dyspnaa dependent on paralysis of the abductors 
of the vocal cords. 


Roserr R., a labourer, 46 years old, was admitted on June 
18, 1884, into St. Thomas’s, from the hospital at Moorfields, 
‘where he had been under treatment for about two months. 
The following notes, taken at Moorfields, were given me hy 
Mr. Lawford. 

“He had had no illness for many years, and no fits. He had 
had venereal disease several times; the last time being two years 
ago, when he had ‘two sores. No evidence of constitutional 
syphilis. ` 

“ His present illness began three months before admission, with 
drooping of the left upper eyelid. This, he says, improved some- 
what, Then the right lid began to droop, and gradually the 
ptosis became complete on that side. About a month later 
occipital headache and giddiness came on, with frequent vomiting. 
Soon after this he was in the Gravesend Infirmary for four 
weeks for ‘inflammation of the stomach.’ During this time he 
had severe pains in the belly, and vomiting. Never had incon- 
tinence of evacuations. 

“On admission. Right eye—Complete paralysis of levator 
palpebre. No inward movement of globe. Slight outward 
movement. Slight downward movement with rotation, as if from 
superior oblique. Fair upward movement. Eye diverges. 

“ Left eye.—-Partial ptosis; about two-thirds of cornca shown— 
no power of raising lid above its normal position. No outward 
or upward movement of globe. Very slight outward movement. 
Slight downward movement effected by superior oblique. Eye 
diverges. 

Pupils dilated, without action to light. No power of accommo- 
dation. Right optio diso normal; left streaky, and sheaths of 
arteries and veins very visible. Media clear. No colour-blindness, 

“ There is double partial paralysis of fifth nerve. Motor branches 
apparently affected; most on right side. Masseters weak. 
Partial right facial palsy; cannot whistle. Tongue protruded 
in middle line. 

“The patient has constant, though not severe, occipital head- 
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_ ache. No vemiting now. Some complaint of giddiness. Js this 
from the condition of his ooplar muscles? No ataxy. Patellar 
reflexes good. 

“«“The patient was treated with mercury. Salivation was pro- 
duced, and kept up, till May 24th. Iodide of potassium was also 
given. But no appreciable change was observed in any of his 
symptoms.” 

On admission into St. Thomas’s he was a fairly nourished, and 
fairly healthy-looking’man, complaining of occipital headache and 
giddiness. The condition of his eyes was exactly that described by 
Mr. Lawford. He could not whistle or puff out his cheeks, and 
his aspect was expressionless; but he could show his gums fairly 
well, and he laughed symmetrically. I could not satisfy myself 
that there was any clear paralysis of the facial nerves. When he 
opened his mouth widely the chin was slightly thrown ‘over 
towards the left side. This was the only phenomenon which 
suggested any implication of the motor branches of the fifth. 
Tongue protruded straight. There was marked impairment of 
sensation all over face and front of neck; also over front of the 
chest and abdomen to within an inch or two of the umbilicus, 
There was no weakness or defect of sensation in the arms or 
legs, and the tendon and superficial reflexes were natural. No 
impairment of hearing, smell or taste was detected. His voice 
and articulation were perfect. His mental condition was un- 
affected. The abdominal and thoracic viscera appeared to be 
healthy. He slept well. His tongue was coated, his uppetite fair. 
Bowels regular, urine normal. 

Little or no change took place in the nervous symptoms above 
described during his stay in the hospital. But he presented from 
time to time several additional interesting phenomena, which I 
will describe. They were, a sense of weight at the epigustrium, 
which was sometimes so intense as to make him roll about in bed 
and ory out; epileptic convulsions; and attacks of intense 
dyspnoea, in which at times he seemed in immediate danger of 
death. ; 

(1.) He complained pretty constantly of pain across the loins, 
and occasionally of pain along the spine, But often, and at 
irregular intervals, he suffered also from a sense of weight or 
oppression or constriction in the epigastrium (for the mo-t part 
associated with the dorsal pain), which was often so severe as to 
make him groan and cry out in agony, but which he did not 
describe as being actual pain. This sensation was generally 
aggravated by breathing deeply, speaking, moving, or taking 
food; and consequently when at bis worst he would lie in bed, 
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groaning, speechless, and-refusing all nourishment. He felt during 
the attacks as if he should be suffocated, and also as if he should 
be relieved by vomiting. Retching and vomiting indeed were not 
uncommon. But relief never ensued therefrom. During the 
attack his breathing was for the most part slow and shallow and 
quiet, but not infrequently a deep inspiration occurred, which was 
always noisy. The pulse was quick and weak, and the tempera- 
ture normal. It did not appear to me that he had true dyspeptio 
symptoms, or that there was any actual loss of appetite or disgust 
for food. The attacks here described, somotimes slight, sometimes 
severe, and lasting for a few hours, or for a day or two at a ` 
time, were common. But he had one or two severe attacks of a 
week or twos duration each, in which his sufferings were 
constant and most severe, in which he practically refused all food, 
and in the course of which he became so weak and ill, that it was 
feared he would sink. At these times he found considerable relief 
from morphia injections. Ice to the epigastrium comforted him on 
one or two occasions. 

(2.) It was during a prolonged bout of epigastric discomfort 
and vomiting, that on August 11th and 12th he had four fits. 
These were of sudden occurrence, of short duration, and attended. 
with absolute insensibility and slight convulsive movements of his 
hands. With the latter exception he lay as if he were dead. In 
the intervals he vomited, his respirations were 40, laboured and 
snoring, and his pulse about 180. Another fit occurred on the 9th 
of October. But there was no further recurrence, 

(3.) He was liable throughout his stay in the hospital to sudden 
attacks of extreme dyspnoea, which lasted from a second or two to 
5 or 10 minutes at a time. The first of these was observed one day 
while he was at lunch. He suddenly became livid in the face, 
struggled violently for breath, and made loud snoring inspirations. 
The dyspnea subsided after a few minutes. All his other attacks 
were the sume in quality; but often, and more especially during 
the latter period of his stay in the hospital, they were of littel 
more than momentary duration. They came on quite irregularly, 
sometimes in the day, sometimes at night, and while he was 
asleep; and were often very alarming. On the 2nd of December, 
Dr. Semon examined his throat with the laryngoscope, and reported 
that there was complete paralysis of the left abductor, and 
incomplete paralysis of the right. ‘The left vocal cord (the inner 
border of which is slightly excavated) stands perfectly immovable 
in the middle line; the right one (which appears similarly ex- 
cavated) is, on attempt at deep inspiration, hardly drawn outwards 
to the cadaveric position, so that the chink of the glottis is always 
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very narrow. On attempted phonation, both corde meet com- 
pletely; the right one and the right arytenoid cartilage being 
promptly drawn to the middle line.” 

(4.) During his stay in the hospital he had a few accidental 
complications. Shortly after admission he had some conjunctival 
inflammation which lasted for a few days. A month or two later 
his temperature rose for several days, and on one of them he coughed 
up about an ounce of blood, the exact source of which was not 
ascertained. And at the beginning of March 1885 he had a sharp 
and severe attack of erysipelas, commencing from the right eyelid. 
Excepting at these times, his temperature was i almaya about 
normal. 

His treatment consisted mainly in the continuance of the iodide 
of potassium and mercury. For his headache and other pains, 
cannabis indica and morphia (by suboutaneous injection) were 
occasionally administered ; for the attack of dyspnœa, nitrite of 
amyl and nitro-glycerine; and as local applications to his epigas- 
trium, ice and counter-irritants. 

When he left the hospital on the 31st of March, he was still com- 
plaining of occasional catches in his breath, especially in the 
morning, and of some oppression at the chest ; and all his paralytic 
phenomena remained as they have been described. But in his 
general health he felt better than he had done for a long time. 


Case IV.—Ophthalmoplegia externa. Wasting Palsy. 


Joun M., a sauce-maker, aged 53, consulted me on two or three 
occasions in the summer of 1884. With the exception that he had 
had syphilis, he had enjoyed good health up to twelve years ago. 
At that time he first complained of double vision. Five years 
later his eyelids began to droop. About four years ago, weakness 
and wasting of the muscles of the left shoulder and upper arm 
came on. Subsequently the right arm and the thighs became 
similarly affected. He states that there has been some variation in 
the condition of his eyes; and that there have been times when he 
has been able to raise his lids fairly well. Latterly he has suffered 
from gout. 

The patient presents almost complete ophthalmoplegia externa. 
Ho has very slight power over his upper eyelids, which cover half 
the cornes and pupils. His eyeballs are prominent, and can only 
be moved very slightly (in an are of about one-sixth inch), inwards 
and outwards; not at all in any other direction. here is no 
internal paralysis of the eyes, no impairmeut of sight, and no 
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affection of either fundns. The right masseter is somewhat 
wasted, and the lower jaw is thrown over to that side when he 
opens his mouth widely. There is marked weakness and wasting 
of both shoulders and upper arms, and slight wasting of the 
forearms. The thighs are small;.but, excepting for gont in his 
feet, he seems to walk fairly well. 

Patellar tendon-reflexes normal; no numbness of feet or hands; 
no lightning pains, or indeed any symptoms of locomotor ataxy. 


Oase V.—Ophthalmoplegia externa and interna. Locomotor Atay, 
attended with gastric and rectal distress, and a peculiar cough. 


A musician, between 30 and 40 years of age, was admitted under 
my care in 1880. At that time he was suffering from obscure 
symptoms, the meaning of which I failed to interpret. He was 
exceedingly nervous‘and irritable, and gave me the impression 
that he was hysterical Whether 1 did not trouble myself to 
investigate his case thoroughly, or whether I did investigate and 
could discover nothing to explain his symptoms, I cannot recollect. 
The case, however, made little impression on me, and I should 
have forgotten all about it, but for its subsequent history. He 
called upon me at my own house, a little later in the year, 
. complaining of “tightness in his leg;” but he walked without 
difficulty and well; and I still failed to discover what was the 
matter with him. ; ; 

The next time I saw him was in April 1883. On this occasion 
he had a marked ataxio gait, and complained of numbness in his 
feet, and occasional slight lightning pains in his legs. His eyes 
also had become affected. There was partial ptosis on the left side. - 
The pupils were dilated, and acted neither to light nor to accommo- 
dation, and he had lost the power of adjusting his sight to near 
objects. But in other respects his sight was good. He could 
move his eyes readily in any direction, and there was no affection 
of the fundus of either of them. He complained also of frequent 
pain botween the shoulders, and sickness, and of almost constant 
severe pain in the lower part of the back. He was still nervous 
and hysterical in manner. His appetite was good. 

I saw him again in June 1884, He had then become much 
woise. The movements of his legs were strongly ataxic, and he 
could not walk or stand without assistance. The tendon-reflexes , 
were abolished. He had no lightning pains, but he complained of 
occasional pains in the ankles, asif they were being scratched. The 
pupils wore dilated, but unequal, and acted neither to light nor to 
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accommodation. He said he could not focus his eyes. The mobility 
of the eyeballs was now much impaired ; he could not move either 
to left beyond middle line. Movements to right imperfect. 
Elevation of both equal, but slight. In trying to look down, the 
right moved less than the left. No colour-blindness, He had a 
fair appetite, but ate little, for fear of aggravating the pain in his 
chest, which was always present, more or less. He complained 
mainly, however, of pain in the rectum and lower part of the back, 
which was constant, but liable to exacerbations, and the source of 
intense misery to him. Bowels confined. He had suffered for some 
time from a cough (of which I witnessed several attacks), consisting 
of a series of ineffectual expiratory shocks, followed by a noisy, 
somewhat crowing inspiration. Voice natural; no dyspnoea; no 
dysphagia. It is not improbable that the peculiar cough may 
have been connected with some paralytic affection of the vocal 
cords, but unfortunately I did not investigate this point. 


ADDENDUM TO ACCOUNT oF AUTorsy OF Marion H.—There are pale yellow 
patches, not differing in consistence from the surrounding brain-substance, 
scattered here and there in both grey and white matter. They appear to be local 
areas of anemia, occasionally.seen in otherwise normal brains. 

The patches are most evident, (1) in the cortex of the third left transverse 
frontal convolution; (2) in the outer part of the anterior extremity of the left 
lenticular nucleus; (8) in the internal capsule and adjoining part of the lenticular . 
nucleus posteriorly. The right anterior crural and median nerves healthy. 
Cervical sympathetic also healthy. 

Microscopical Examination.—Fifty sections from various parts were examined. 
The cortex and underlying white matter of the left third frontal convolution were 
healthy, as were also the motor and sensory portions of the internal capsule on 
the same side, the lenticular nucleus, the claustrum and the island of Reil 

Nothing abnormal was detected in the corpora quadrigemina. Owing to an 
error, the condition of the nuclei of the third nerves was not made out. 

The fibres of the sixth nerves and their nuclei were perfeetly healthy. The 
nuclei of the facial nerves, the spinal accessory, the glosso-pharyngeal, the vagus 
and the hypoglossal were also normal. 

There was no sclerosis in the pyramidal tract, pons, or medulla oblongata, 

The right median nerve and the superior cervical ganglia of the sympathetic 
were normal, 
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(Continued from p. 39.) 


LOCALISATION OF THE VISUAL REFLEXES. 


Tux first part of this paper contained an enumeration of the 
visual reflexes. We have now to enquire, What is the locali- 
sation of these reflexes, what are the sensori-motor tracts along 
which they pass? We shall endeavour to answer this question 
as definitely as our present knowledge will allow. Our answer 
will unfortunately be incomplete, and present many lacune ; 
but we find consolation in remembering that something is 
gained even by a formal enunciation of things we do not know. 
A clearer objective is presented for future investigators to 
make for. 

(1.) The Light Reflewes.—We have seen that three separate 
reflex actions are included under this head, viz. the contraction 
of the pupil to light, the dilatation of the pupil on removal 
from a bright to a dull light, and the general motor effects 
produced by a strong glare of light. 

(a.) What portions of the brain must be intact that the 
pupil may contract to light? It is commonly believed that 
the reflex travels along the optic nerve and tract to the anterior 
corpora quadrigemina, thence to the underlying nucleus of the 
3rd nerve on the floor of the aqueduct of Sylvius, and thence 
by the root of the 8rd nerve to the sphincter iridis, The 
nuclei of the 8rd nerves are united by commissure, so that 
the nerve-current generated by the illumination of one eye 
stimulates the nuclei of both third nerves, and causes con- 
traction of both pupils. An attempt hus recently been made 
to upset this view of. the,localisation of the reflex. Bechtereff,’ 


1 ‘London Med. Ree.’ 1884, p. 57. 
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as the result of experiments on dogs and birds, states that the 
course pursued is from retina to chiasma, thence to the grey 
matter surrounding the 8rd ventricle, and so to the nuclei of 
the 3rd nerve ; there are, he says, no reflex pupil-constricting 
fibres either in the optic tracts, corpora geniculata, or corpora 
quadrigemina. Let us see if any light is thrown on this sub- 
ject by the facts of pathology. What effect has destruction of 
the optic nerve on the reflex contraction of the pupil to light ? 
Lawson! gives a case in which the optic nerve was diagnosed 
us wounded from a stab with a knife, and the globe was unin- 
jured; there was absolute blindness, and the pupil was un- 
influenced by light. In cases of complete amaurosis from 
atrophy of the optic disc, the reflex contraction of the pupil is 
usually very faint, and it may be altogether absent; in the 
latter case, however, a slight reflex can generally be elicited 
after a time. Hutchinson? indeed remarks that he doubts 
whether in almost any case, however great the degree of 
blindness, the pupils become permanently motionless, pro- 
vided the motor nerves of the iris remain intact, and he thinks 
that the 5th nerve may take upon itself the duties of excito- 
motor. Another explanation would be that all the fibres of 
the optic nerve are not destroyed, and that enough remain to 
serve as an afferent track for the reflex, though not enough to 
relieve the amaurosis. 
_ What effect has destruction of the optic tract on the con- 
traction of the pupil to light? Wilbrand® states, though 
- without citing cases, that in amaurosis from disease of both 
optic tracts the pupils are dilated and uninfluenced by light. 
The same author gives a table of seven cases of lesion of one 
tract, but in only two of them is any mention made of the 
condition of this reflex ; in both the reflex was present, but was 
sluggish. The cases, however, prove little, for the problem is 
complicated by the existence of a partial decussation in the 
chiasma, so that each eye is represented in both optic tracts; 
and even if one optic tract is destroyed, the light stimulus is 
still able to travel along the other optic tract. Bechtereff’s 
view is opposed by several cases* of atrophy and extreme 


1 ¢Lancet,’ 1875, i. p. 18. 2? t Brain, Vol. I. p. 6. 
3 < Ophthulm. Beiiräge; 1884, p. 57. t See Wilbrand, ‘ Hemianopsie, p. 91. 
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thinning of- the tuber cinereum, in which the pupil reflex was 
normal and all eye symptoms absent. 

Tracing the optic fibres a step further back, we ask, What 
effect has lesion of the anterior corpora quadrigemina on the 
reflex under consideration? Numerous cases could be cited 
where lesion of the corpora quadrigemina, especially of its 
anterior tubercles, was coincident with absence of the reflex; 
but when we look for a case sufficiently uncomplicated to 
satisfy scientific precision, we have to confess that we look in 
vain. Localised lesions of the corpora quadrigemina are 
amongst the rarest of brain lesions. Bristowe’ gives a case in 
which a tubercular tumour, marble-sized, occupied the corpora 
quadrigemina, and was jammed between their upper surface 
and the aqueduct of Sylvius; the pupils reacted badly to 
light about three weeks before death, but normally during 
the previous three months. The abolition of the reflex, so 
common in locomotor ataxia, is sometimes attributed to 
disease of the radiating fibres that pass from the ganglia 
of the anterior corpora quadrigemina to the oculo-motor 
nucleus, but we know of no post-mortem confirmation of this 
hypothesis. l 

Lesions of the nucleus of the oculo-motor nerve and its 
nerve-fibres abolish the reflex contraction of, the pupil to 
light. The nucleus and its nerve are included in transverse 
nections that embrace the lowest part-of the crura cerebri and 
the uppermost part of the pons. 

We-have pow discussed the question, What parts of the : 
brain must be intact that the pupil may contract to light? ` 
We have seen that there is still an element of doubt as to 
whether a very slight contraction of the pupil may not be 
evoked, even though the optic nerve is destroyed, and it 
would be desirable to have additional clinico-pathological 
evidence that destruction of the optic tract causes loss of 
contraction. But in the main there seems no reason to doubt 
the accuracy of the generally received localisation. It will 
have been remarked that the reflex is difficult to abolish, 
except at the afferent or efferent termination of the chain, 
owing to the presence of optic fibres from each eye in both 

1 «Bram, Vol. VI. p. 173. 
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optic tracts, and to the fact, that the nuclei of the 3rd nerves 
are united commissurally.. In unilateral affections then, if the 
contraction of the pupil reflex is not evocable in one eye, the 
` lesion is probably in the optic nerve or the oculo-motor ; if 

it is evocable by stimulating the other eye, the lesion is not 
_in the oculo-motor, but probably in the optic nerve, 

(b.) The pupil dilates on removal trom a bright to a dull 
light. This reflex, as is well known, is due to the tonic action 
of the radiating fibres of the iris. It strictly is not a visual, 
but a sensory reflex. The efferent fibres supplying the dilator 
iridis may be traced to two sources: on the one hand, by way 
of the cervical sympathetic, to the upper dorsal and lower 
cervical region of the cord (centrum cilio-spinale inf.), and 
thence to the medulla oblongata; on the other hand, to the 
5th nerve, the further course of this set of fibres being 
unknown. Destructive lesions in the inferior cilio-spinal 
region are known to produce myosis from paralysis of the 
dilator iridis, but they also produce at times mydriasis from 
predominance of the iritative phenomena. Paralytic myosis 
is very rarely recorded in lesions of the medulla oblongata, 
but we notice that Baerwinkel’ gives it as a symptom in 
sclerosis of the medulla oblongata. Unilateral myosis of long 
duration is stated by Nothnagel’ to be sometimes observed in 
diseases of the pons; whether in relation to the just named 
fibres of the fifth, we cannot say. 

(c.) The motor phenomena produced by the sensation of 
light as a pleasurable or painful feeling. We know of no 
cases that enable us to determine the localisation of this reflex. 
The movements of uneasiness that are produced by the shining 
of an extremely bright light into the eye, and that are 
developed though there is blindness, are due, we should 
surmise, to irradiation in the region of the grey matter at the 
base of the brain underlying the anterior extremity of the 
8rd ventricle. The grey matter here is known to be one of 
the centres of origin of the optic fibres. If this surmise ig 
correct, we should find this reflex present, Peman 
complete destruction of both optic tracts. 


1 See Eulenburg and Guttmann, ‘Journ, Ment. Fci.,’ 1878, p. 388. 
2 «Topische Dingn, der Gehirnkrankheiten,’ p. 598. ~ 
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(2.) Objects fiwed and followed by the eyes.—(a.) The retino- 
ciliary, or accommodation reflex. The afferent nerve of this 
reflex is the optic, the centre is in the anterior corpora 
quadrigemina, probably, and in the nucleus of the 3rd 
nerve, and the efferent nerve is the 8rd nerve. Accom- 
modation by voluntary effort is possible without the form- 
ation of an image on the retina, but for all practical 
purposes we may say that a retinal image is required, and 
vision. What then is the course traversed by the reflex from 
the optic nerve to the nucleus of the 3rd nerve? It is 
yp Jbably through the anterior corpora quadrigemina ; but 
whether this suffices, or whether the agency of the higher 
ganglia is needed, is a point that cannot be settled at present. 
Central affections of this reflex are rare. The best known 
instance is as one of the sequele of diphtheria, when there is 
paralysis of accommodation, or cycloplegia, as it is conveniently 
called; and there is a doubt whether, after all, the lesion is 
really central or peripheral. Cases of accommodative asthen- 
opia, uncomplicated by errors of refraction, are probably due to 
a functional implication of the central track of this reflex. As 
regards the exact location of the centre for the ciliary muscle 
in the long column of nerve-cells that forms the 3rd nucleus, 
we cannot do better than quote from Gowers’s? recent book, 
“that the combined teaching of experiment and of clinical 
observation, shows that there are three centres in this column 
of nerve cells, distinct at least in function and in pathological 
liability. The most forward of these is the centre for the 
ciliary muscle (accommodation); the second is the centre for 
the light reflex of the iris; the third, which occupies the 
greater part of the nucleus, is the centre for the external 
muscles supplied by the third nerve.” Contraction of the 
ciliary muscle is generally accompanied by a contraction of 
the pupil. 

(b) The retino-ocular reflexes. The afferent fibres are in 
the optic nerve and tract, the centre in the anterior corpora 
quadrigemina, and the grey matter on the floor of the aque- 
duct of Sylvius and fourth ventricle, reaching from the most 


1 Meyer, ‘Bram,’ Vol. IV. p. 561. 
2? < Diseasos of tho Brain,’ p. 29. 
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anterior portion of the anterior corpora quadrigemina to the 
most posterior portion of the pons; and the efferent fibres are 
in the roots-of the 3rd, 4th, and 6th nerves. The afferent? 
and efferent tracts call for little notice, and we shall pass on 
at once to the more obscure subject of the central paths of 
these reflexes, 

The sensory centre lies in the anterior corpora quadrigemina, 
the motor in the grey matter just described. Radiating fibres 
are seen to pass from the former in the direction of tho latter, 
and they, in all probability, form the connection between the 
sensory and the motor centres. Other pathways have been 
described ; Quioc,? for example, thinks that the corpora quad- 
rigemina are connected with the 6th nerve by means of the 
fasciculus pedunculus transversus of Gudden. Our knowledge 
of the interconnection of the motor nuclei themselves is chiefly 
due to the labours of Duval, Laborde, Graux, and others. Most 
authors agree that the fibres of the posterior longitudinal 
fasciculus form a bond of union between the nuclei; but 
there is still considerable difference as to the details of the 
connection, and the bilateral grouping of the nuclei is uncer- 
tain. Duval’ describes a connection between the nucleus of 
the 6th nerve of one side and the 4th nerve of the same side, 
the 3rd nerve of the opposite side. This tract would therefore 
subserve the associated or conjugate movements of the eyes, 
and would explain the associate action of the right externus 
and left internus muscles. Roller, too, affirms that this 
fasciculus receives fibres from the 6th and 4th nuclei, but he 
has not yet been able to trace its connection with the 3rd. 

We have glanced at the anatomical side of the question, 
let us now see if.pathology can make any addition to our 
knowledge. And first let us consider the associated Jateral 
action of the eyes. Foville, as early as 1858, held that a 


t Roller (‘Archiv f. Psych.’ xi. p. 260) has suggested that a reflex route 
between retina and eye-muscles may be by way of the optio nerve, nucleus 
amygdaliformis, post. long. fasciculus, and so to the nuolei of the eye-muscles. 

z © Archives do Neurol.,’ vi. p.-112. 

3 Duval and Laborde, ‘ Archives de Neurol., i 124, and ‘ Journ. de Anat. et 
de In Physiol,’ 1880. 

4 ¢Archiy f. Psych., xi. p. 260. 

§ «Bull. Soo. Anat.” 1858. 
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centre for conjugate lateral movements of the eye was situated 
in each abducens nucleus, or in its immediate neighbourhood. 
This localisation is supported by Féréol’s case, in which a 
tubercle implicating the 6th nucleus produced paralysis of 
the externus of the right eye and internus of the left, power 
of convergence being retained, and the movements of the left 
eye being free in monocular vision. Doubt has, however, 
recently been thrown on this view, and Senator, in an in- 
teresting paper,” cites cases in which there was lateral paralysis 
without affection of the 6th nucleus. As regards one class 
of these cases, the holders of Foville’s view save their theory 
by suggesting that there was lesion of the voluntary motor tract 
leading to the 6th nucleus, or by looking on the centre as 
stretching the whole way betwen 3rd and 6th nuclei; and there 
is no doubt justice in the plea. But there are other cases? in ~ 
which neither the 6th nucleus nor the voluntary motor tracts 
were implicated, though there was still paralysis of lateral 
movements. We can therefore at present do no more than 
accept Senator’s indefinite conclusions, that in lesions of the 
pons, with associated lateral paralysis of the eyes, the 6th 
nucleus may or may not be implicated; there may either be 
lesion above the Gth nucleus affecting the voluntary tract, 
or peripherally to it, affecting the root fibres of the 6th 
near the nucleus. 

Next as to movements of convergence. The movements of 
convergence are distinct from the lateral movements. There 
may be paralysis of the latter with retention of the former ; in 
other words, the conjugate action of the internus of one eye 
and the externus of the other may be paralysed, while the 
conjugate action of the two interni is retained. This would 
point to a separate innervation of the internus, according as it 
is used in associated lateral movements, or in convergence, 
and there is reason to believe‘ that the centre for convergence 
lies in front of the centre for the lateral movements. Pari- 
naud’ argues that the cerebellum is the co-ordinating centre 
for movements of convergence. It is, he says, from these 


1 t Union Méd; 1878, ad 2 ¢ Archiv f. Payoh., xiv, p. 643. 
3 Ibid. p. 654. * Ibid. p. 658. 
s : Archives de Neurol., v. p. 145. 
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movements that we derive our notions of the third dimension, 
which: are closely related to the notions of space, given us by 
the vestibular branch of the auditory nerve, and it is only 
~proper, therefore, that both should have their centre in the 


” + cerebellum. 


(c) Convergence of the eyes is attended by contraction of 
the pupil; but we know of no cases that throw light on this 
phenomenon pathologically. 

We have up to this point regarded the retino-ocular 
reflexes as meso-cephalic, and independent of higher cerebral 
influences. That such influences play a very prominent part 
in the movement of the eyes, no one can doubt; they occur 
whenever the eyes are moved voluntarily, or are directed 
toward some object in the projected visual fleld of the imagi- 
nation. But the question at present before us is—Can an 
object be seen and followed by the eyes without the action of 
the optic thalamus, or the cerebral hemispheres? There can 
be no doubt as to the answer to this question, in the case of 
some of the lower animals. Flourens showed that, after the 
cerebral hemispheres were removed from a pigeon, the bird 
still followed with its eyes tha movements of a lighted object. 
In tho case of man, we have in the main to be content with 
such unsatisfactory conclusions as can be founded on analogy.. 
Little weight can be attached to an isolated observation of 
Dor’s,! where the left eye is said to have seen nothing, and 
yet followed the movements of a finger in every direction. 
Witkowski? states that in sleep the movements of the two eyes 
are extremely slow; they are inco-ordinate, each eye appearing 
to move on its own account; they are neither influenced by 
light nor by sensory influences, and the pupil takes no part 
in them, even though the eye converges. In conditions of 
stupor, such, for example, as often occur in the last days of 
life, the movements are co-ordinated, but the eyes move from 
side to side without taking any notice of objects, and the 
movements are accelerated by light. These facts would sug- 
gest that in man the action of the cerebrum is necessary for 
the retino-ocular reflexes, for there ig some reason to believe 

1 Wilbrand, ‘Hemianopsie,’ xi. p. 120. 
2 © Archiv f. Psych., xi. p. 507. 
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that it is chiefly the’ cerebrum that is affected in sleep and 
the lighter forms of stupor. But, in truth, such conclusions 
should be received with the greatest reserve. 

Practically, if this reflex is absent from lesion above the 
corpora quadrigemina, it will either be from destruction of the 
afferent tract (blindness), or of the voluntary motor tract for 
the muscles of the eye. The consideration of the former is 
taken up later; as regards the latter, it is extremely rare, and 
the rarer the more centrally we go. In these cases Senator's 
test may help us; the paralysis can be overcome in a measure 
by voluntary effort, since the nerve-nuclei canbe reached from 
the other side of the brain. 

The various reflexes we have just been considering are all 
grouped together and co-ordinated, in the act of looking at an 
object, and are further associated with certain movements of 
the head and neck. A case of Gowers' is a good example of 
impairment of these reflexes: if the patient was told to look 
at an object at an angle from that at which he was looking, 
of say 45°, his head was instantly turned toward the object; 
but the eyes were kept fixed on the first object, and they 
slowly followed the movement of the head until they were 
again in mid-position and fixed on the required point. What 
is the localisation of this complex group of reflexes? There isa 
difference of opinion whether it is in the medulla and pons, or 
in the cerebellum. Let us see what eviderice can be adduced 
in favour of the latter. 

Anatomy has already mapped out a route by which the 
afferent impulses would travel, Stilling ° having traced one 
of the roots of the optic nerve from the superior corpora 
quadrigemina to the velum medullx, and thence by the 
superior cerebellar crus to the cerebellum, Ferrier* has shown 
that electrical stimulation of the cerebellum causes associated 
movements of both eyes in various directions with contraction 
of the pupil, movements of head and eyes, and also of the 
limbs on the same side of the body; and Duval and Laborde * 
conclude from their experiments that the general co-ordinating 


centre for the ocular movements is seated in the cerebellum 


° 
1 ¢ Bram,’ Vol. IL. p. 39. i 3 ‘Arehiv f. Psych., xi. 274. 
3 ¢Fanctiona of the Brain,’ p. 99. t Op. cit. 
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more especially in the inferior vermiform process. Clinical 
observers agree that lesions of the cerebellum are not 
unfrequently attended by ocular motor symptoms, such as 
strabismus, uncertain movements of head and eyes, nystagmus, 
difficulty in fixation, etc., though they also agree that none of 
these are pathognomonic of cerebellar affections. Nothnagel * 
indeed states that strabismus convergens, though the most 
frequent of the ocular motor troubles in cerebellar disease, is 
yet comparatively rare and never occurs in apoplectic lesions. 
The two commonest symptoms of cerebellar disease are 
muscular inco;ordination and vertigo. Vertigo may un- 
doubtedly be due to disturbances in the sphere of the optic 
fibres ; but it is so complex a symptom, and has so many causes, 
that we cannot base any argument on it here. The inco-ordi- 
nation has only rarely been observed in the movements of the 
eyes, though perhaps the reason is, that observation has not been 
sufficiently directed to this point. On the whole, it cannot be 
said that the evidence of the localisation of general ocular 
co-ordination in the cerebellum is at all satisfactory or 
convincing. 

The co-ordinating centre for the muscles of the eyes and 
head and neck is located by other authors in the pons 
and medulla. To this view also anatomy lends its shield. One 
indeed is sometimes tempted to say that it would be difficult 
to propound a theory to which our too-obliging anatomy 
would not lend its support. Spitzka* has described strands as 
passing from the anterior corpora quadrigemina downwards to 
the cervical cord, and so connecting a centre*for visual im- 
pressions with centres that govern movements of head and 
neck. Roller? again describes the optic nerve as giving fibres 
to the band of Reil, and so passing to the ground-bundle of the 
anterior columns of the cord. Experimental physiology has 
shown that unilateral injury of the medulla oblongata from 
the calamus seriptorius to the tuberculum acusticum causes 
strabismus and nystagmus, with constrained movements and 
posturings of the head and body, and it is argued that where 
eye-symptoms occur in cerebellar disease, they are not due to 


1 Op. cit, p. 72. 2 ‘New York Med. Rec.’ 1880. 
> *Allegem. Zeits. f Psych., xxxyiii., and ‘ Archives de Neurol., yi. 94 
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it, but to its effect on the medulla and pons. Thus Bernhardt 
explains the convergent squint in cerebellar lesions by com- 
pression of the abducens at the base. The localisation of 
these reflexes must remain at present unsettled. It is not 
unlikely, we think, that the superior cerebellar crus, middle 
vermiform process, middle cerebellar crus, and pons, all have 
a part in them as representing the sensori motor track of the 
reflex. 

Following the order we observed in the first part of this 
paper, we shall next consider the localisation of the lesion in 
' cases of hemianopsia, amblyopia, and amaurosis. 


Hemianopsia,—Lateral homonymous hemianopsia, and it is 
of this only that we shall speak, is found in unilateral lesions 
of the optic tract, the pulvinar or posterior portion of the optic 
thalamus, the optic radiations of Gratiolet, and the cortex of 
the occipital lobe. ‘There is no evidence of a unilateral lesion 
of the anterior corpora quadrigemina causing hemianopsia; the 
point, however, needs further investigation. That lesions of 
the optic tract produce hemianopsia has long been admitted, 
and there is no need for us to cite illustrative cases. We shall 
merely refer the reader to Wilbrand’s able and comprehensive 
works! for a list of cases, at the same time acknowledging our 
indebtedness to these works in preparing this part of our 
subject. The recorded cases of hemianopsia from disease of 
the pulvinar are fewin number. The most convincing is a 
case of Hughlings-Jackson’s? of left hemianopsia with left 
hemiplegia and hemianesthesia, the autopsy disclosing as the 
sole lesion a focus of softening limited to the posterior half of 
the right optic thalamus (see also Dreschfeld’s caset). Addi- 
tional observations are necessary before we can form just con- 
clusions as to the connection between the posterior portion of 
the optic thalamus and hemianopsia. As examples of hemi- 
anopsia from lesion of Gratiolet’s optio radiations, we may men- 
tion a case by Richter,‘ of hemorrhage into the centrum ovale 


1 t Hemianopsie, and ‘ Ophthal. Beitr. zar Diagn. der Gehirnkrapkheiten.’ 
2 Lancet,’ 1874. 
3 ¢ Brainy vol. iv., p. 549. 
4 Wilbrand’s ‘ Ophthalm. Beitr.” p. 62. i 
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external to the posterior cornu of the lateral ventricle; a case 
by Wernicke and Hahn’s,’ of abscess extending from the most 
posterior part of the occipital and parietal lobes, and destroying 
the white matter outside and above the posterior comu; and 
a case by Dmitrowski and Leberden,? of hemorrhage into the 
centrum ovale, implicating the greater part of the corona 
radiata, and affecting especially the white matter underlying 
the two upper temporo-sphenoidal convolutions. Of these 
cases, and they are the best we know, Richter’s is the only 
one that affords a hint as to the localisation of the tract, 
destruction of which causes hemianopsia, so that here again 
we have to suspend judgment until additional data are forth- 
coming. 

Cases of hemianopsia from lesion of the cortex or subjacent 
medulla of the occipital convolutions are comparatively numerous. 
Wilbrand gives a table of fifteen cases, and for others we would 
refer the reader to Starrs? paper. We shall cite the most 
important. Haab* reports a case of complete lateral left 
hemianopsia lasting a year, in which there was a focus of 
softening at the tip of the right occipital lobe, extending on 
the mesial aspect of the lobe for a distance of 6 cm. forward, 
and implicating the parts round the suleus hippocampi; the 
lesion was confined to the cortex.. The same author gives 
another ease of left hemianopsia, in which a small tumour was 
found in the sulcus hippocampi on the mesial aspect of the 
tip of the right occipital lobe; the tumour was surrounded by 
a zone of yellow softening. Féré“ records a cage of right hemi- 
anopsia with superficial softening of the greater part of the 
cuneus, and a small portion of the adjoining 2nd temporo- 
occipital convolution ; the grey commissure of the 8rd ventricle 
was absent. Then we have Curschmann’s case® of left hemi- 
anopsia with a large softening in the right occipital lobe, 
reaching to the surface, and involving chiefly the tip and 
upper part of this lobe; Baumgarten’s’ complete and absolute 


1 ‘Wilbrand’s ‘Ophthalm. Beitr., p. 62. 2? Ibid. 
3 © American Journ. Med. Soi, 1884. 

t Ses Wilbrand’s ‘ Ophthalm. Beite; p. 66. 

š ‘ Archives de Neurol., ix. p. 222. 

t See Wilbrand’s ‘Ophthalm. Beitr.” p. 68. 1 Ibid. 
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í left hemianopsia, with apoplectic cyst, walnut-sized, in the 
substance of the right occipital lobe, separated below from 
the posterior cornu by a thin layer of intact medulla, and 
bounded above by the three occipital convolutions, all in a 
stato of yellow softening ; there was a small softening in the 
roof of the left anterior cornu, and a small cicatrix in the 
centre of the right optic thalamus; and Marchand’s,! complete 
left hemianopsia, with a necrosed patch, the size of a hazel- 
nut, at the tip of the right occipital lobe, the morbid process 
at the same time affecting the adjoining convolutions on 
the convex surface of the lobe. On these six cases rests the 
burden of proof that lesion of the occipital convolutions can 
cause hemianopsia, and in our opinion they establish it. A 
more precise localisation is scarcely feasible at present. 

\ Is there evidence that lesion of any other portions of the 
cerebral hemispheres will produce hemianopsia? Lesion of the 
angular gyrus, for example? We know of no case that warrants 
such s—conclusion. In all the cases of cerebral hemianopsia 
with wnich we are acquainted, with but one exception, the 
occipital lobe was implicated, or the optic radiations destroyed 
close to the optic thalamus. The exception is a case of 
Huguenin’s’, in which there was necrosis of the posterior end 
of Broca’s convolution, lower portions of the central convolu- 
tions, anterior part of the supramarginal convolution, upper 
portions of the insula, the claustrum, the outer segment of the 
lenticular nucleus, Nothnagel suggests that the hemianopsia 
may have been caused by the extension inwards of the disease 
from the supramarginal gyrus to the optic radiations as they 
issue from the internal capsule. Be this as it may, we cannot, 
in face of the facts adduced, accept Féré’s view that the cerebral 
centre for bilateral vision is in the neighbourhood of the 
cortical motor centres, between the fissure of Rolando and 
the angular gyrus, and near the fissure of Sylvius. Space will 
not permit of our noticing the differential diagnosis of the 
hemianopsias produced by Jesion of the different parts of the 
optic nerve tracts; an excellent résumé of this will be found 
in Wilbrand’s book.® 


1 Wilbrand’s ‘Ophthalm. Beitr ? p. 68. 2 Nothnagel, op. cit., p. 898. 
3 ‘Ophthalm. Beiträge.’ 
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< Amblyopia.—Amblyopia is essentially a diminution of the ~ 
visual acuity that cannot be accounted for by any ocular | 
changes. But side by side with this impaired acuity, indeed 
as a consequence of .it, there is generally limitation of the 
fields of vision for white light and for the different colours. 
These three factors enter into every case of amblyopia, and 
their condition should always be noted, as well as the degree of 
affection of each eye. 

Amblyopia may be caused by disease of the optic nerves. 
In cases of atrophy of the optic nerve, even before implication 
of the disc, there may be amblyopia. The visual fields vary 
in different cases. In one class, as in tabetic amblyopia, the _ 
limitation of the field of vision for white is peripheral, though 
it may be segmental or even hemianopic; there is diminished 
sensibility to colour, and both eyes are generally affected, 
though not to the same degree at the same time. In another 
class, as in tobacco amblyopia, the fields for white light and for 
colours are diminished at the centre, and both eyes are equally 
affected ; Gowers states that there is frequently also peripheral 
dimness. It is important to remember in what diverse con- 
ditions atrophy of the optic nerve occurs, and how frequent 
amblyopia from this cause is. 

We do not know of any cases of amblyopia (excluding of 
‘course hemianopic defects) from disease of the optic tracts, or 
corpora quadrigemina, or optic thalamus. 

Disease of the posterior third of the posterior limb of the 
internal capsule is very widely believed to produce amblyopia. 
The amblyopia is characterised by diminution of visual acuity, 
peripheral contraction of the field of vision, and impaired sen- 
sibility to colour ; these characters being observed in both eyes, 
but much the more pronouncedly in the eye,on the side opposite 
the seat of lesion. Let us examine the evidence on which this 
view is founded. Féré,* a strong supporter of it, has only been 
able to collect seven cases of amblyopia with ascerteined lesion of 
the posterior portion of the internal capsule. Weshall cite the 
-strongest of these. In Miiller’s case there was a pea-sized focus 
of softening at the posterior point gf the external segment of 
the lenticular nucleus, and in the adjacent white matter; the 
l 1 « Amblyopie croisćo et Hémianopste, 1882, 
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symptoms affected the right side only, and comprised a pro- 
nounced amblyopia of right eye, complete sensory hemianss- 
thesia, with unilateral affection of the special senses, and a slight 
hemiparesis. We would remark in this case on the striking 
disproportion between the extent of the lesion and the ob- 
served symptoms; it is so great, indeed, that we cannot accept 
the lesion as the sole cause of the symptoms. It is noticeable 
too that this is the only case in which the amblyopia was not 
bilateral ; the left eye is said to have been quite normal. In 
Pitres’s case there was lesion of the right internal capsule at 
the junction of its posterior fourth with its anterior three- 
fourths, and also of the right optic thalamus at the junction of 
its posterior third with its middle third, the adjoining caudate 
nucleus being a little involved. In Bernhardt’s case there 
was a softening in the corpus striatum, destroying the external 
part of the lenticular nucleus and the neighbouring white 
substance, and there was a focus of softening at the occipital 
termination of the lateral ventricle. In one of Féré’s' cases 
there was an old hemorrhagic focus in the hemisphere, ex- 
ternal to the lenticular nucleus, cutting the sensory crossway 
posteriorly and reaching forwards to the 8rd frontal convolu- 
tion; the two posterior thirds of the internal capsule and the 
corresponding portion of the lenticular nucleus were of a 
brownish-yellow colour. Fūrstner? reports the case of a 
general paralytic, far advanced in dementia, who presented 
symptoms of right hemiparesis, right hemianesthesia, and 
advanced right amblyopia; there was a small focus of soften- 
ing in the posterior part of the left internal capsule, as well 
as a slight pachymeningitic hemorrhage, and atrophy of the 
left frontal lobe. 

Amblyopia presenting the same characters as that just 
considered also occurs in cases of lesion of the cerebral cortex 
and medulla. FF éré* reports a case in which there was soften- 
ing of the left angular and supramarginal gyri and of portions 
of the superior parietal and paracentral gyri; the softening 
- extended inwards almost to the lateral ventricle. Demange+ 


1 ¢ Archives de Neurol., ig. p. 222, 

3 « Archiv f. Psych.,’ viii. p. 170. 

1 Féré, © Amblyopio croisée, p. 205. 

« Oitod by Gowors, op. cit. p. 16, and ‘Revue do Méd., À 1883, } p. 891. 
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gives a case coincident with extensive softening of the cortex 
and adjacent white matter of the outer surface of the right 
hemisphere; the supramarginal convolution, angular gyrus, 
and the whole of the occipital and temporo-sphenoidal con- 
volutions on the outer surface were among the parts involved. 
We shall only mention one more, a case of Petrina’s,! in which 
there was lesion of the cortex of the right occipital convolu- 
tions, especially the 2nd and 3rd. 

What shall we say then? Oan amblyopia be attributed to 
disease of the posterior portion of the internal capsule and the 
radiations springing from it? Can it be caused by limited 
lesions in the cortex? Ferrier and Yeo’s? experiments on 
monkeys would show that lesion of the angular gyrus of one 
side causes amblyopia of the opposite eye, and we notice that 
Gowers accepts this conclusion as probably applying to man. 
The facts, however, do not seem at present to warrant any 
conclusion beyond the general statement, that unilateral lesions 
of the occipital lobes, and the posterior portions of the parietal 
and temporo-sphenoidal lobes, are often associated with double 
amblyopia, most marked on the side opposite the lesion. 

That amblyopia results from lesion of the posterior portion 
of the internal capsule is regarded by many as a fact so well 
grounded, as to be beyond the reach of criticism or doubt; 
buttressed, as it is, by the results of the experimental division 
of the internal capsule, by the facts of hysterical hemi- 
anesthesia, and by post-mortem investigations in cases of the 

‘similar cerebral hemianesthesia. There is certainly a strong 
case in favour of this view, but by no means so strong as to 
leave no room for doubt. Let us glance at some of the 
difficulties attending its acceptance. In the first place it is 
strange that in a functional disorder, such as hysterical hemi- 
anesthesia, we should have functional impairment of a medullary 
tract so limited as the posterior part of one internal capsule. 
Then we are struck by the paucity of the cases of amblyopia 
with observed lesion of the internal capsule, which is all the 
more striking when we consider how frequent amblyopia is in 
nervous diseases, Thomsen and Oppenheim? are the latest 


} Féré, op. cit. p. 211. 2 t Philosoph. Trans., 1884. 
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inquirers in this field, and a very careful and prolonged 
investigation has shown them that amblyopia (especially 
bilateral peripheral contraction of the field of vision) is found 
in the most various conditions. It is the most constant 
symptom of the group of sensory and sensorial anesthesias 
and hemianesthesias. It occurs not only in hysteria and 
hystero-epilepsy, but in epilepsy, alcoholism, neurasthenia, 
chorea, and many other organic and functional diseases of the 
nervous system. But not only is it found in widely different 
cases, in the same case it shows the greatest variations. It 
fluctuates from day to day, and increases or diminishes accord- 
ing as the general mental condition departs from or approxi- 
mates to the normal. Further, the amblyopia is bilateral, and, 
though sometimes unequal on the two sides, is often equal. 
In amblyopia, in fact, we have to deal with a symptom that is 
more often functional than organic, and a symptom that 
displays remarkable variations from time to time as regards 
its constituent elements of visual acuity, field of vision for 
white and field of vision for colours, as well as in respect of the 
relative degree of impairment of each eye. With so unstable 
a symptom, the greatest caution is necessary in determining 
its causal lesion, and for our part we do not think that the 
connection between lesion of the posterior third of the posterior. 
limb of the internal capsule and amblyopia has as yet been 
satisfactorily made out. At the same time we cannot but 
admit that, aloug with the symptoms of unilateral lesion of 
a hemisphere, there is frequently double amblyopia, most 
marked on the side opposite the lesion. 

We are then confronted with two series of cases; on the 
one hand, unilateral cerebral lesions producing hemianopsia, 
on the other, amblyopia. It will be observed that in each, 
both eyes are affected; and that in each, the vision of the eye 
on the side opposite the lesion is more affected than the other. 
There remains, however, the great difference, that the limitation 
of the visual field is at one time concentric and at another 
lateral. How shall we reconcile the two classes? Formerly 
the knot was cut by the gdvocates of amblyopia denying the 
existence of cerebral hemianopsia, and vice versd. Now, how- 
ever, the existence of each is admitted by all, and various 
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schemes have been propounded as a solution of the difficult 
problem. We need only refer to Ferrier’s,’ Féré’s,? Grasset’s,* 
_ and Sharkey’s None of these can be regarded. as quite 
satisfactory, and we would suggest the following as affording 
perhaps a clue to the solution :—Cerebral hemianopsia results 
from the destruction of the visual cortical centre, or the optic 
radiations that enter it from the lower ganglia. When, how- 
ever the visual cortical centre or the optic radiations are not 
destroyed, but only impaired in function, amblyopia results ; 
the opposite hemisphere sympathising, owing to its bilaterally 
associated action, or as a consequence of the lesion of its 
commissural fibres, and so causing slight amblyopia of the 
corresponding half-field of vision. 

Cases are not very rare in which there is combined hemi- 
anopsia and amblyopia, lateral as well as concentric contraction 
` of the visual field. What is the localisation of the lesion in 
such cases? It has been suggested that it is so situated as to 
affect at once the posterior portion of the internal capsule 
and the adjoining optic radiations of Gratiolet, or the corpora 
geniculata and the central end of the optic tract. Féré® 
gives a case with lesion at the posterior part of the internal 
capsule, implicating the optic thalamus slightly, and other 
cases will be found in Wilbrand’s ‘Hemianopsie.’ The cases 
are neither sufficiently numerous nor clear to permit of 
a definite conclusion being drawn. 


Amawwrosis.—Disease of the optic nerve is admitted by all 
to be a frequent cause of unilateral amaurosis. Lut when we 
advance beyond this, and ask whether unilateral amaurosis 
ean be produced by any more central unilateral lesion, we are 
at once in a region of doubt and dispute. We are not ac- 
guainted with any case which shows the effect of destruction of 
one tubercle of the anterior corpora quadrigemina on the field 
of vision. We are not aware of any case of amaurosis from 
disease of the posterior portion of either half of the optic 
thalamus, or of the internal capsule. Cases have, however, 

1 Bran, Vol. IIL p. 467. ° 2 « Amblyopie croisée, p. 282, 

3 < Montpellier Méd., 1883. 
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-been described, in which amaurosis of one eye has been at- 
‘tributed to disease of the opposite occipital lobe. Thus, 
Firstner’ reports a case of right amaurosis in a demented 
_ general paralytic lasting from August till death in December ; 
no closure of the lid, etc., was obtained on thrusting objects up 
to the right eye, while prompt reaction occurred with the left 
eyé: there was general atrophy of the left cerebral hemisphere, 
and the pia mater was adherent to the softened cortex over 
nearly all its convclutions, including the oscipital convolu- 
‘tions; there was also a softening in the left corpus striatum, 
which extended into the adjacent part of the optic thalamus ; 


the pia on the right side was opaque, but non-adherent; the © 


optic nerves were healthy. In another case, there was a 
similar condition of left amaurosis, but the reaction, to retinal 
impressions seems to have varied with considerable limits: 
the chief post-mortem result was adhesion of the pia to the 
cortex over nearly the whole of the right hemisphere, including 
the inferior parietal lobule, 1st occipital, and cuneus; on the 
left side there were no adhesions behind the frontal Jobe, 
Stenger? gives a case of right amaurosis, occurring a few days 
before death, in a patient already suffering from mental 
blindness; but the pathological changes were too diffuse to 
allow of any conclusions as to localisation. Zacher? reports 


eight cases of transient unilateral amaurosis, coincident with — 


attacks of unilateral motor paresis, and attended with blunted 
sensibility and more or less stupor; but he gives no post- 
mortem results. We cannot on such evidence accept the view, 
that amaurosis of one eye can be caused by disease of the 
opposite hemisphere. 

Double amaurosis is found in disease of both optic nerves 
and both optic tracts. A solitary case of Bastian’s * would in- 
dicate that it may also occur in disease of the anterior corpora 
quadrigemina; the patient, who suffered considerably from 
stupor, was blind during the last fourteen days, and at the 
autopsy a patch of softening was discovered almost limited to 
the anterior corpora quadrigemina. If this case receives con- 
firmation, we shall have to regard these ganglia as portals 


1 ¢ Archiv f. Psych, ix. 2 Ibid. xiii. p. 228. s 
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through which optic impressions must pass before we are con- 
scious of them. At present it is an open question whether 
they may not pass direct to the cerebrum, or at all events to 
the optic thalamus. Double amaurosis has also been observed 
in disease of both occipital lobes, complicated with various 
other cortical lesions (see cases by Moore and Chvostek). 
Fiirstner ° reports a transient attack of double amaurosis in a 
case which presented, before and afterwards, marked impairment 
of vision: there were two almost symmetrical patches of 
softening in the occipital lobes. Stenger® gives a case of left 
hemianopsia, followed by double amaurosis during the last 
four weeks of life, in which the chief lesion was marked 
atrophy of the occipital lobes; with firm adhesion of the injected 
pia to the softened cortex ; there was also atrophy of the corre- 
sponding medullary tracts, down to and including the posterior 
portion of the optic thalamus. The same author gives two 
other cases of double amaurosis, lasting respectively ten and 
four days, in patients having symptoms of mental blindness, 
but the post-mortem revealed only general, diffused changes. 
Shaw ‘ reports a case of blindness and deafness, associated with 
complete atrophy of the angular gyri and superior temp.- 
sphenoidal conyolutions of both sides; the optic nerves, 
however, showed increase of connective tissue and atrophy 
of fibres. 

We may mention here a case of Bernhardt’s,® of right 
amaurosis, and concentric contraction of the left field of vision, 
in a patient suffering from aphasia, right hemiplegia and 
hemianesthesia; there was a lesion in the left corpus striatum, 
affecting chiefly the lenticular nucleus and the adjoining 
medulla; the optic tracts and nerves were normal. Double 
amaurosis is by no means infrequent as a transient and func- 
tional disorder; it is probably due in some cases to retinal 
affections, and in others to vascular changes affecting the 
optic strands or their central terminations ; but its pathology 
is little known. Double amaurosis may result from a com- 
bination of two hemianopsias or two amauroses, so that it 
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cannot be used in argument to favour either the hemianopic or 
the amblyopic view. . 


Objects seen and handled, and other reflewes.—In the first part 
of this paper we enumerated a series of visual reflexes (Nos, 3 
to 10) of gradually increasing complexity. Important as we 
deem some such division clinically, it would be futile at 
present to attempt to localise each of these reflexes. We shall 
therefore treat them as a whole, noticing separately only 
special points. The peculiar symptoms observed when these 
reflexes are absent or impaired, it being understood that 
objects can still be fixed and followed, comprise what is 
termed psychical or mental blindness (Seelenblindheit). What 
is the localisation of the lesion in this disease? The cases 
reported do not enable us to fix a sufficiently precise localisa- 
tion; they do, however, point to the cerebral cortex as the seat 
of the lesion, and by a process of exclusion, more especially to 
the cortex of the posterior parts of the parietal lobes and the 
‘cortex of the occipital lobes. In Reinhard’s case! there were 
hundreds of cysts scattered through the cerebral cortex ; they 
were especially abundant in the parietal and frontal lobes, a 
few only being found in the temporo-sphenoidal, and none in 
the occipital; a few were found in the corpus striatum and 
optic thalamus, and in the cortex of the superior cerebellar 
lobe. In one of Stenger’s cases there was adhesion of the 
membranes over the convex surface of the hemispheres, atrophy 
of the 8rd left frontal convolution, and dilatation of the 
lateral ventricle, especially in the posterior cornu: in another, 
general adhesion of the pia over the convex surface of the 
hemispheres, and at the base of the brain adhesion over the 
occipital and temporal convolutions ; also recent hæmorrhagic 
extravasations into the pia over the inferior parietal, inferior 
frontal, and superior frontal gyri.of the right side: in a third 
and fourth, only diffuse changes, such as atrophy and dila- 
tation of ventricles, the membranes being non-adherent. We 
may mention here a not very clear case of Chauffard’s,?—-sudden 
logs of speech and intellectual faculties, patient understanding 
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nothing, tight ptosis, eyes did not follow objects which crossed 
field of vision, and yet were not amaurotic, for patient seized 
objects within reach when he needed them; death in a few 
days; a focus of softening in left hemisphere, destroying 
supramarginal and angular gyri, reaching above to intra: 
parietal fissure, and bounded below by fissure of Sylvius 
and posterior end of superior and middle temporo-sphenoidal 
convolutions. 

In typical cases of mental blindness, both eyes are affected, 
‘and the lesion is bilateral. Zacher, however, points out that in 
his cases (there was no autopsy) the symptom was always 
associated with dysphasia and right-sided motor symptoms, so 
that it is quite possible that the left side of the hemisphere 
exercises a predominant influence in the causation of the 
symptoms. 

It may be well to glance for a moment at the different 
views that have been taken of the so-called mental blindness. 
Munk deems it a loss, not of visual perception, but of visual 
conception; the objects are seen, but not recognised; the 
associations they used to arouse are no longer aroused. Goltz 
thinks the phenomena may be explained by supposing a 
greatly diminished sensibility to colour; everything appears 
grey and misty, and hence objects are not distinguished. 
Mauthner t attributes the phenomena to destruction of the 
cortical area presiding over direct (central) vision, and the 
consequent uncertainty as to the form of objects. Wilbrand 
thinks they are due to various combined defects ,of the visual 
fields, and to the resulting embarrassment of vision. To us it 
seems impossible to accept any one of these explanations to 
the exclusion of the others. Doubtless in some cases impair- 
-ment of visual acuity and colour-sensation, especially when 
-there are other mental weaknesses, produces symptoms of 
-mental blindness, and we have an amblyopic form of this 
affection. Sudden disturbances in the fields of vision, by lead- 
ing to temporary visual confusion, may likewise be expected 
to produce similar results. On the whole, however, Munk’s 
explanation appears to us the most satisfactory, and the most 
generally applicable in typical cases of mental blindness. 


1 See Stenger, op. cit. 
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We have seen that there are reasons for connecting mental 
blindness (¢.¢. loss of reflexes, Nos, 3 to 10) with’ lesion of the 
cortex of the posterior parts of the cerebral hemispheres. The 
question immediately presents itself, Is intactness of the 
cortex necessary for the exhibition of these reflexes? To 
evoke them, is it not sufficient that the optic thalamus and 
corpus striatum are uninjured ? For if not, what is the function 
. of these basal ganglia? Let us take one of the lowest and 
best organised of the reflexes, that of blinking as a result of 
retinal impressions. Is this always a cortical reflex? Noth- 
nagel? cites cases to show that where reflex blinking is 
retained, with inability to blink voluntarily, the optic thalamus 
and its radiations into the hemispheres are uninjured. But 
this still leaves open the question whether the activity of the 
cortex cerebri is required or not. From the fact that absolute 
blindness, partial or total, with absence of blinking and similar 
reflexes, is produced by cortical lesions, we incline to think 
that the visual area of the cortex is necessary in man for 
even these simple reflexes,? and much more of course for the 
higher reflexes, such as those concerned in avoiding obstacles 
in walking, andin the acquired automatic acts (we have already 
pointed out that it is still unsettled whether such low reflexes 
as the retino-ciliary and retino-ocular do not in man require ` 
the agency of the cortex). There is a theory that when acts 
~ are repeated sufficiently often to become automatic, they are 
banished from the cerebral hemispheres to the basal ganglia. 
Tt is difficult to accept this theory. It seems more probable that 
the reflexes are still cortical; br \we are quite in the dark as to 
the parts respectively played in these acts, by the visual area 
of the cortex cerebri, and the optic thalami or other ganglia. 


Word-Blindness.—The localisation of the reflex by which 
objects are seen, and named, is probably almost identical with 
that by which letters and words are seen and read. It will be 
sufficient, therefore, for us to consider the localisation of the 

1 Op. cit, p. 255. P . ; . : 

2 Wilbrand’s theory of the lucalisation of the three centres for light, form, and 
colour-perception in the occipitaè cortex has been ao recently noticed in ‘ Bram,’ 
that we shall merely refer the reader to Dr. Anderson’s review in ‘Brain,’ 
Vol. YIL. p. 264. 
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lesion that produces word-blindness. The subject is a com- 
paratively new one, and it is not surprising that the observa- 
tions on which our present judgments are founded are few in 
number, and not very satisfactory. They agree in this, however, 
that the lesion was always in the left hemisphere. In 
Broadbent’s case! (word-blindness, inability to name objects), 
there was a lesion in the white substance lying between the 
posterior end of the fissure of Sylvius and that part of the 
ventricle from which the descending cornu starts, which 
isolated more or less completely the angular gyrus; there was 
another lesion in the superior temporo-sphenoidal convolution. 
In a case of Magnan’s?* (right hemiplegia, frequent inability 
to name objects or to read, and, latterly, loss of power of 
recognition), there were lesions in both hemispheres, the most 
important being a large softening occupying the left occipital 
and temporo-sphenoidal lobes, and extending to the base of 
the superior and inferior parietal lobules. In Déjérine’s case? 
(embarrassment of speech, right hemiplegia and hemi- 
anesthesia, inability to name simple objects, inability to read 
or to understand the few words he could read—the symptoms 
varying considerably from time to time), there was a tumour 
in the white matter of the left inferior parietal lobule, 
destroying the temporo-sphenoidel medullary fasciculus as well 
as that of the inferior parietal lobule; and affecting the cortex 
of the lower half of the inferior parietal lobule and the 
posterior part of the superior temporo-sphenoidal. In d’Heilly 
and Chantemesse’s case * (aphasia, inability to name correctly 
and to read, agraphia, word-deafness), there was softening of 
the upper half of the left superior temporo-sphenoidal con- 
volution in its posterior half, and of the adjoining angular 
gyrus and a small portion of the supramarginal convolution. 
The lesion that produces word-blindness may be provision- 
ally placed in the angular and supramarginal gyri of the left 
side. Further investigations must elucidate its more exact 
localisation, and decide whether the lesion may be confined to 
the cortex, or must affect the underlying medullary tracts. 


1 “Med-Chir, Trangacs.’ 1872. 

2 Soe Mlle. Skwortzoff’s ‘ Aphaste,¥p. 48. 

3 Mile. Skwortzoff’s ‘ Aphasie,’ p. 53, and ‘ Prog. Méd? 1888. 

* Crouignean’s ‘ Vision mentale,’ p. 124, and, ‘ Prog. Méd. 1888, 
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They must also tell us the effects of lesions of the correspond- 
ing centre on the right side. 

We can cite no cases to illustrate the localisation of the 
higher visual reflexes, We can only surmise that the changes 
will be microscopic, and will implicate the nerve cells of the 
cerebral visualarea. But inasmuch as the higher visual reflexes 
depend on the associated action and re-action of other sense- 
centres, with the condition of which they are necessarily 
bound up, we are far from sanguine as to the success of 
attempts at localisation in this sphere. 


to 
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A NOTE ON SPASTIC PARAPLEGIA AND THE 
TREATMENT OF SOME CASES BY REST. 


BY H. B. DONKIN, M.B. (OXON.), F.R.O.P., 


Physician to Westminster Hospital, and to the East London 
Hospital for Ohüdven. i 


Tae clinical study of the motor affection known as spastic 
paraplegia has induced me to lay considerable stress on the 
importance of absolute rest as a means of relief or, possibly, 
of cure in some cases. The anatomical name of lateral sclerosis 
given to cases of this kind, whether farther knowledge of pa- 
thology may justify it or not, has certainly not been without its 
‘drawbacks. Through its influence, perhaps, to some extent the 
ætiology of the disease remains an unwritten chapter; and 
the question of treatment is regarded as useless. As is well 
known, the theory of the connection of the salient symptoms 
of spastic paraplegia—loss of motor power, spasm and rigidity, 
and increase of the deep reflexcs—with a sclerotic change in 
the lateral columns of the cord, rests mainly on inference, 
though to some extent on direct observation. The occurrence 
of such symptoms on one or both sides of the body as a result 
of a descending lesion from the brain or cord is established 
by sufficient demonstration. It was a probable step in in- 
` ference, considering these facts, that when such symptoms 
occurred symmetrically, say in the legs, without any history 
or other evidence of previous disease, the cause might be 
found in a primary and symmetrical affection of the lateral 
columns. There is some degree of evidence of the existence 
of such a primary disease, but at present the morbid entity 
with which we are concerned is mainly a clinical one. 

Spastic paraplegia, characterised as above described, is by no 
means & rare disease, though it hag been looked on as a dis- 
tinct affection only of late, consequently on its supposed or 
real dependence on a recently discovered anatomical affection 
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of the cord. It may be quite right in the present state of our 
knowledge to regard primary lateral sclerosis as a rare, or at 
least a not demonstrably common disease; I cannot but 
think, however, that the statement of a modern author, that 
“spastic paraplegia is an extremely rare affection which has 
recently been recognised as a distinct disease,” will be ad- 
mitted to be mainly inuccurate; and that it is probably the 
offspring of an‘ undue confusion between a set of clinical 
symptoms which, though but lately described with accuracy, 
has been of common occurrence, and a supposed, though pro- 
bable, anatomical concomitant, which has as yet been but 
seldom found. The term “ pseudo-lateral sclerosis,” too, given 
by some authors to cases marked by the same symptoms, 
which terminate in recovery, and aro therefore regarded as 
functional, is another instance of similar confusion. It is, to 
say the Jeast, an assumption that lateral sclerosis is the primary 
and exciting cause of all the cases which do not recover. 
Clinical observation, on the other hand, would suggest, from 
the close resemblance which exists between the cases which’ 
recover and those which do not, that there is some cause other 
than primary structural disease of the cord which may at first 
account for both. 

Considering the not very rare occurrence of this set of 
symptoms, and the small basis of fact on which their anatomi- 
cal explanation rests, it is premature to treat of “ spastic para- 
plegia” and “lateral sclerosis” as synonymous; and it is 
certainly mosf unjustifiable and misleading to give the name 
of “ pseudo-lateral sclerosis ” to cases which from their very 
nature seem to exclude the notion of sclerosis altogether. 

As an instance of the confusion to which I refer, I may 
quote some passages in Dr. Althaus’ book on Sclerosis of the 
Spinal Cord. A case is quoted of spastic paralysis presumably 
due to syphilis, which is said to have been cured by the usual 
remedies, the patient dying soon after of phthisis. The point 
insisted on is that the post-mortem examination showed, that 
“the symptoms of the spinal disease may disappear when the 
lesion which caused them Ë still present.” But, a few pages 
further on, this author contends for the existence of what he 
calls “pseudo-sclerosis,” on the ground that: there may be: 

23B2 
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clinically “all the symptoms of lateral sclerosis, with no lesion 
after death.” He quotes a case of his own, among others, 
“where a girl, who had been bedridden for three years, showed, 
on admission to hospital, all the symptoms of primary lateral 
sclerosis, but left in three months nearly well; and draws the 
inference that no structural lesion had existed, but that the 
case was one of “ pseudo-lateral sclerosis.” Taking these two 
cases together, and the comments thereon, we have an ex- 
ceedingly striking example of confused pathological reasoning. 

The cases which show the symptoms known by the name of 
“gpastic paraplegia,” but which either from recovery or other 
reasons are not dubbed “sclerotic,” are by no means always 
obviously hysterical. They may ocour in patients. who show 
no other so-called hysterical symptoms. Temporary attacks, 
again, of weakness of the limbs, with ankle-clonus and other 
increased “reflexes,” are recognisable from time to time after 
great exertion and fatigue, or after unaccustomed exercise, or 
strained position, such as carrying weights; or sometimes after 
a ride on horseback. 

Dr. Wilks, in his ‘Lectures on Diseases of the Nervous 


System,’ lays stress on the passing nature of some cases of - 


spastic paralysis. He considers that more cases are wanted to 
place the pathology of this affection on a positive basis, and 
prefers to describe it from a clinical standpoint under a clinical 
name. He points out, moreover, that many instances which 
formerly would have been regarded as chronic meningitis are 
probably now looked upon as lateral sclerosis;,and quotes a 
case which, from certain concomitants, seemed to suggest, a 
chronic meningitis as its most likely interpretation. 

In studying, when possible, the early symptoms of spastic 
paraplegia, even in cases which ultimately become so marked 
as to be obviously incurable and support most strongly the 
view of their being connected with lateral sclerosis, we find 
the closest analogy to the class of cases above alluded to 
which are temporary and probably functional in nature. Ina 
very well-marked instance known to me, leg-fatigue and very 
occasional falling were the first noticed symptoms, the patient 
being exceedingly active and prone fo exertion. “The lateral 

‘columns are fatigued,” was a metaphorical but suggestive 
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remark made by an observer of this case. Perfect rest was 
not enjoined ; perhaps it scarcely ever is in affections of this 
kind, doubtful as is their nature at first; and the case went 
on till it became as complete an example of spastic paraplegia 
with extreme rigidity as could be quoted. 

In the January number of this Journal for 1883, I made 
some remarks on the possible functional origin of spastic. para- 
plegia in some instances, the remarks being mainly speculative 
and suggestive, but partly founded on some observed cases. 
One case especially attracted my attention at that time, of 
which I gave a short abstract, the full report having been 
published in the ‘British Medical Journal’ for Dec. 9, 1882. 
It occurred in a young acrobat, whose symptoms were of a 
marked character, and had a gradual onset, the complaint 
varying for some time notably and directly with the amount 
of rest which the patient took. This case passed from my 
notice, and I have been unable to find him since. 

In the last two years I have observed several more cases, and 
have endeavoured to ascertain the mode of onset, and to try the 
treatment of absolute rest in bed. The observation which has 
been made by some writers, of the comparatively frequent 
occurrence of this affection in muscular men, and those who 
are constantly on their legs, is quite borne out by my own ex- 
perience and by inquiries made of others. It has been said to 
be not uncommon in sailors, and I have known two cases in 
postmen. In most of the cases I have seen the onset has been 
gradual; though in two, a sudden and unaccountable fall, with- 
out any other symptoms, has been the first thing to attract 
much attention. The generally healthy condition of those 
who suffer from this disorder renders the treatment by absolute 
rest most difficult to carry out; and to this difficulty with 
hospital patients is added that of a necessarily long stay in 
the wards, and the great improbability of strict rest being 
maintained when the patient goes to his own home, or to a 
convalescent institution. I have therefore but scanty evidence 
to bring forward as to the value of this treatment, but such 
as it is, it points, I thik, to the advisability of its being 
indefinitely persevered in. 

The following short notes of four cases I have had lately in 
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my.wards at Westminster Hospital, give some illustration of 
one or other of these points: namely, the mode of onset, or 
the possible value of treatment by rest :— 


Case I.—R. F., æt. 49, a field labourer, admitted March 1884. 
Has been a strong muscular man and always hard-working. He 
suffered from weakness in the legs, first noticed some six months 
before admission; and for about three years before had been some- 
what losing flesh. He had lost about one stone and a half in that 
time. The stiffness of the leg was noticed on getting out of bed 
in the morning. The classical symptoms were all well marked. The 
patieut remained in hospital only a month, and left unimproved. 


Case II.—W. 8., æt. 56, cement worker, admitted April 24, with 
the symptoms well marked. In addition he had some numbness 
and un occasional feeling of ‘pins and needles’ in the legs ; some- 
times giddiness; also frequent micturition. The patient was 
othei wise very healthy, and had a good previons history. About 
threo or four months before admission he noticed his left leg 
beginning to “drag” as he walked, and soon afterwards the right 
as well. He can now walk but little; soon gets tired, and his gait 
is typically spastic. He went out with only the motor symptoms; 
but these somewhat improved after complete rest for about three 
weeks. This patient had been in the habit of walking for from 
twelve to fouiteen hours daily for many years. 


Oase IH.—J. P., a field labourer, wt. 55, admitted Oot. 13, 1884. 
Jn this case there was marked spastic gait and difficulty in walking. 
In addition the patient was subject to headacho and giddiness. 
Four months before admission he fell to the ground when 
working, but did not lose his senses; he thought he had a sun- 
stroke. He had a similar fall about three years before. The 
weakness of his legs was only noticed by him at the time of the 
last fall, to which he attributed it. The symptoms were very 
marked on admission; the general health was very good. He 
was kept at perfect rest for rather mo:e than three months, and 
went out very greatly improved ; the rigidity being much leas, the 
walking power much better, the knee-jerk far less, and the ankle- 
clonus not to be elicited. 


Case IV.—A. Mo. C., æt. 51, admitted Nov. 14,1884. This patient 
was an engineer in a cable-laying steamor. He had had good health, 
with the exception of ague in China not long before he began to 
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complain of his present affection eight months ago. He had been 
a very moderate drinker, and had not had syphilis. His family 
history was very good, not neurotic. His occupation kept him 
constantly on his legs, very often from 18~20 hours out of the 24. 
On admission he looked perfectly well; his lega trembled, and he 
could not stand without support. On attempting to walk, his feet 
clung to the ground. The knee- and ankle-joints were markedly 
rigid, those on the right side being the worst (this was the side 
on which he first noticed loss of power). The knee-jerk was much 
exaggerated on both sides; and there was also knee-clonus. The 
ankle-clonus was extremely well marked, about equally on both 
sides. The special senses were normal, nor was there any other 
sign or symptom of disorder, nervous or otherwise. He was put to 
bed, and kept there almost continuously for four months. At first 
there was frequent twitching of the legs as he lay in bed, the feet 
being visibly drawn up sometimes. After about a month he was 
tried out of bed, and it was found that he could not only stand, but 
also walk alone a little. He had the faradic and galvanio currents 
applied to his legs soon after admission twice or thrice for 
diagnostic purposes, to which he attributed the departure of the 
twitchings, which soon ceased. On Jan. 14, 1885, a still greater 
improvement was noticed, though the ‘jerks’ were still marked. 
He had occasional pain, sometimes severe, in the course of the 
right sciatic nerve. 

On March 11, the patient was noted as much better, though still 
complaining of the pain in right leg. He could walk the length 
of the ward without support, and raised both feet from the ground. 
There was no tremor when. the feet were placed on the ground, and 
very little stiffness of jointe The jerks were less marked. 

On March 24 he was again seen to be improved, all the symptoms 
being lessened. Soon after this he left the hospital, and had a 
prolonged sojourn at a convalescent home. On August 6, 1885, 
he was seen at Westminster Hospital. He had been resting all 
the time, but not so completely as had been advised. He com- 
plained still of occasional pain in his right leg. But his walking 
was so much improved that it in no way suggested the notion of 
spastic paraplegia ; there was no rigidity of any of his joints, and 
the knee-jerk was very much less than on discharge. The ankle- 
clonus cuuld still be evoked, though but slightly, and temporarily. 


This is the only case which I can quote as one of spastic 
paraplegia, well marked, and of the kind which might, as well 
as any, be called before death lateral sclerosis, which has 
improved in such a notable degree as to demand attention. 
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But in at least one more of the above cases, besides others 
that I have seen, there seems to be a strong hint at.the possi- 
bility of complete and prolonged rest being found to be very | 
valuable in the treatment of early cases of this kind, and 
perhaps also to throw some little light on the ætiology of the 
affection in some instances. However this may be, it seems 
clear at present that we must bear in mind that we have not 
done with spastic paraplegia by calling it lateral sclerosis, 
considering the cases which recover, whether they are quite 
obviously functional-or not; and must believe, rather, with 
Friedreich, Wilks and others, that the symptoms may occur 
under yarious forms of disorder or disease of the nervous 
system. 


ON PROFESSOR HAMILTON'S THEORY CON- 
CERNING THE CORPUS CALLOSUM. 


(Preliminary Note.) 
BY 0. BEEVOR, M.D., M.R.O.P., 


Assistant Physician to the National Hospital for the Paralysed and 
Epileptic, and to the Great Northern Hospital. 


In the ‘ Proceedings of the Royal Society’ for February 28rd, 
1884, later in the ‘Journal of Anatomy and Physiology’ for 
July last, and also in the last umber of ‘Braz,’ Professor 
Hamilton has published his rese.rches on the corpus callosum, 
which lead him to believe that the current idea of the corpus 
callosum is entirely erroneous. 

Briefly stated, his views may be expressed as follows :— 

The corpus callosum is not an interhemispheral commissure 
at all, but is the decussation of the cortical fibres in their 
progress downwards to become connected with the basal 
ganglia. The course of these fibres begins in the cortex of 
one hemisphere—say the right,—the fibres then pass into the 
corpus callosum, decussating in the middle line with the cor- 
responding fibres from the left hemisphere, and so cross over 
to the left extremity of the corpus callosum, and then go 
upwards, outwards, and turn downwards towards the len- 
ticular nucleus. Here the fibres divide; the most inferior and 
internal pass into the inner capsule, while the most superior 
and outer run into the external capsule of the left side; the 
same arrangement occurs in the frontal and occipital parts. 
A mere fraction of the fibres passes from the right cortex 
direct to the posterior limb of the right internal capsule, and 
forms eventually the well-known pyramidal tract which decus- 
sates in the medulla. 

The conditions stated “above are so different to what has 
usually been considered to exist, and the results to clinical 
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medicine would be of such great importance, that I do not 
think the subject can be approached without systematically 
working the question out, and for this purpose I have been 
engaged for the last twelve months in endeavouring to trace 
the connections of the corpus callosum. 

I think the key to the whole question lies in this point :—Is 
it possible to trace a single fibre from the corpus callosum into 
the internal capsule ? 

I propose in this paper to give only a very short notice of 
my work in this direction, as I hope to publish a full account 
in the next number of ‘ Brain.’ 

The preparations used by me have been made from the 
brains of man, but especially from those of the monkey and 
the marmoset, which, from its small size, is more easily mani- 
pulated. The brains have been hardened in bichromate of 
potash, followed by methylated alcohol, and have been cut, 
after imbedding in collodium; I have also employed the 
paraffin method used at Leipzig. I have used Schanzi’s micro- 
tome. The sections have been stained by Weigert’s hema- 
toxylin method, and especially the acetate of copper method 
described by him in the ‘Fortschritte der Medicin, 1885, 
No. 8. 

I have been tel not to use any manipulation which 
might disturb or alter the position of the fibres, and have 
relied entirely on the microscopical examination of the thinnest 
possible sections. 

From the examination of my specimens, which are cut in a 
frontal direction, I cannot find a singls section in which the 
fibres from the corpus callosum pass into the internal capsule, 
and I therefore hold the opinion that the accepted view is 
correct, viz. that the corpus callosum is an interhemispheral 
commissure, that the corona radiata does exist as such, and that 
all the fibres do pass from the cortex direct to the internal 
capsule. 

In the drawing which Professor Hamilton publishes in the 
‘Journal for Anatomy and Physiology’ for last J uly, he 
figures the “crossed callosal” fibreg which he thinks come 
from the outer extremity of the corpus callosum, and pass 
upwards, outwards, and downwards to the internal capsule; but 
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his drawings do not demonstrate these fibres actually issuing 
from, or passing into, the corpus callosum, they are repre- 
sented as commencing, or ending, abruptly in the centrum 
ovale away from the corpus callosum. 

In my sections these fibres are well shown by the micro- 
scope, but with this great difference, viz. that these fibres 
clearly pass on to, or are continuous with, the convolutions of 
the marginal region of the same side; they course side by 
side with, and in part pass through, the fibres turning upwards 
- from the corpus callosum. They do not pass into the corpus 
callosum. 

This is especially well shown in the brain of the marmoset. 
In frontal sections it can be seen that the fibres in the centrum 
ovale, after they issue from the internal capsule, are not so 
curved as in man and the higher apes, but they run almost 
straight upwards and inwards, so that it can be demonstrated 
in all my sections that these fibres do not present any curve 
or bend inwards towards the corpus callosum, but can be traced 
to the upper convolutions of the same side, and therefore it is 
impossible to consider that these fibres can come from the 
corpus callosum. ; 

Moreover, in all my sections the fibres of the corpus callosum 
can be seen radiating through the fibres from the internal 
capsule, the middle fibres of the corpus callosum being at right 
angles to, while the upper and lower fibres are oblique to, the 
direction of the capsular fibres. 

With regard to Professor Hamilton’s views of the decussa- 
tion in the middle line of the corpus callosum, I should state 
that, owing to the fact that a number of fibres have to be 
gathered from all directions into a transverse commissure, it is 
easy to see how a decussation may be imagined to exist, but I 
must maintain that no general decussation can actually be 
demonstrated. 

Lastly, in addition to the evidence furnished by my own 
microscopical investigations, it appears to me that Professor 
Hamilton’s views as to the structure and connections of the 
corpus callosum, are in aksolute’ contradiction to some of the 
best-established clinical and pathological facts, as well as to 
those of comparative anatomy 


ON A NEW INDUCTION APPARATUS. 


BY DR. E. TIEGEL (NEW YORK), 


Formerly First Assistant to Prof. Gouz, Strassburg ; late Professor of Physiology 
in the University of Tokio. 


Att observers agree that the various kinds of induction 
_ apparatus in use at present have imperfections. The physio- 
logical effect of the make, or closure shocks, is not as great as 
that of the break, or opening shocks; the former are, besides, 
unequal among themselves. Up to this time it has been an 
impossibility to make even closures at any one fixed rate of 
time. Moreover, it has been an exceedingly complicated 
matter to graduate the strength of the opening shocks, a 
condition as yet scarcely fulfilled in a manner satisfactory for 
practical applications. 

In the year 1877' I made certain observations on the 
physiological effect produced when we put a condenser into 
the secondary current of an induction apparatus, I called 
attention to the observations of Galvani, who during athunder- ~ 
storm remarked twitchings of frogs’ legs simultaneous with 
every flash of lightning. By induction the frogs’ legs had 
been charged to a certain degree with electricity, which was 
lost as soon as the inducing body was discharged. If we want 
to imitate the experiment artificially, we must connect the 
frog’s legs with the earth, because their surface is too small, 
My aim was to give to structures, susceptible of electric 
excitation, a surface sufficiently large to produce an inductive 
effect. Itherefore connected such an irritable structure with a 
plate of a condenser, the other plate of which was connected 
with one pole of the secondary coil of an induction apparatus. 
The other end of the coil and-a point of the irritable structure 
were connected either with each other, or together with the 


1 t Archivy fiir dio gesammte Phys‘ologie,’ Bd. siv. S. 330, 
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earth. This arrangement gave a series of very remarkable 
results, of which I will specially mention the following. 

(1.) The closure shocks are physiologically absolutely 
without effect, whether applied as single shocks, or in a series, 
as a tetanising current, ` 

(2.) The tetanic curves which result are either high or low, 
if we connect one or the other cnd of the secondary coil with 
the condenser, or, what comes to the same thing, if we change 
the direction of the current-in the primary coil 

(3.) By increasing or diminishing the distance between the 
two leaves of the condenser, according to a fixed scale, we 
modify by a uniform graduation of the heights of the tetanic 
curves. 

In Fig. 1, m means the secondary coil, p, and p, its two ` 





Fis, 1 


ends. The plates of the condenser are represented by 1 and 2. 
Plate 1 is connected with p,, and plate 2 with a point a of the 
structure to be excited. Let ussuppose our preparation to bea 
nerve with the muscle belonging toit. A point bof the nerve is 
connected with the end p, of 1. When we interrupt a current 
flowing in a due direction through the. primary coil, we obtain 
at p, a positive potential of a certain fixed amount, and at p, an 
exactly equal negative one. Positive electricity is conducted 
to the first plate 1 of the condenser. We have on the other 
hand negative electricity at p,, plate 2, and in the nerve. 
This negative charge disappears almost instantly and its 
coming and going is the cause of excitation. Whenever we 
break the primary current;the same course of events.is repeated. 
By reversing the direction of the current in the primary coil, 
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the signs of the potentials are changed. We now charge our 
nerve with positive electricity, whenever we break the current ` 
in the primary coil. 

If we compare the two kinds of electricity, we observe with- 
out exception that, all the other conditions remaining constant, 
the negative charge produces a more powerful excitation than 
the positive. At the points aand 6 (viz. at the two electrodes) 
we obtain, besides, a peculiar effect. If we charge the structure 
negatively, then the electrode with the higher potential has 
the greater effect, but in charging it, it is positively the 
electrode with the lower potential which is the stronger. This 
fact is of very great importance in the practical applications of 
the apparatus we are about to describe on the living human 
body. We shall consider this-point presently. 

My endeavours to make use of these observations for the 
purpose of constructing a better apparatus for electrical 
excitation, took a definite shape only about a year ago. At 
that time I received the aid of Mr. Hermann Lemp, of Berne, 
at present electrician in Hartford, Conn. Onur first aim was to 
effect the graduation of the strength of stimuli, In my obser- 
vations on the frog’s leg, I was enabled to obtain this result in 
an easy and pretty manner, by altering the distance between 
the two plates of the condenser. But in man the surface has 
to be so great, that only a leaf-condenser is suitable, and this 
I endeavoured and succeeded in doing. The first apparatus we ~ 
constructed had for interrupting the inducing current a special 
electromotor, driven by galvanic cells. The interruption was 
made by short circuiting. The current could be interrupted 
either four or twenty times a second. To graduate the stimuli, 
we used the system resorted to in America by subdividing the 
secondary coil, using thirty such subdivisions. The apparatus 
worked very wellindeed. It displayed all the peculiarities due 
to the condenser, besides teaching us two very important facts. 
On the one hand it displayed, both at the slow, and at the quick, 
tetanising speed, the phenomenon of the “Lücke” or gap. 
The influence of the current, both on the motor and on the 
sensory nerves, increased, when, starting from one layer, we 


1A, Fick, ‘ Untersuchungon über elektr. Norvenrcizung,’ Braunschweig, 1864. 
E. Tiegel, ‘Pfitiger’s Archiv für die gesammte Physiologie,’ Ba. xiii. p. 272. 
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successively put into action more and more layers of the 
secondary coil. But this increase reached a maximum at an 
early point. From this point, although the galvanometer 
showed an increase for each new added layer, the effect on the 
nerves decreased down to a minimum, from whence it soon rose 
again. It was evident from this fact, that the physiological 
and the physical effects of the current did not increase and 
decrease simultaneously. The second important observation 
was, that the effects of excitation by the secondary current 
were exceedingly sensitive to alterations in the strength of the 
primary current—a peculiarity which gave usan excellent means 
of controlling the physiological effect of the secondary current. 

Before describing the methods for arriving at these results, 
I must point out that it is a serious mistake not to take into 
consideration alterations of the resistance in the primary coil. 
Such alterations are always produced if the primary current is 
made to drive its own interrupting apparatus with ordinary 
metallic contacts. I shall show later on how, under certain 
conditions, alterations of -y ohm may produce a marked change 
in the exciting effects. 

The peculiarities of the new apparatus are the following :— 

1. The graduation of the strength of the secondary current 
is effected by introducing resistances into the primary circuit. 
Fach of these resistances, however, must be so measured, that 
the amount of the current in the primary coil corresponds 
exactly to a known and fixed number of milliamperes, which 
can at once be taken as a suitable measure not only for the 
physical, but also for the physiological, effect of the electrical 
stimulus. Experiments which are made on motor and on 
sensory nerves in the human body have shown, that a gap 
(“ Läcke ”) never occurs, but that on the contrary the physical 
and physiological effect of the secondary cu:rent grow together. 
Whether or how far there exists a constant ratio between the 
two, we leave to be decided by special experiments made for 
the purpose. In the apparatus, we are describing the greatest 
amount of current we ever want is 500 milliamperes, or half an 

1 Daniell ; 

ampere (aaa ae T Às generating elements we employ 


two gravity cells joined for quantity, or in surface. 
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For the purpose of being always able to bring the resistance 
of the inducing circuit to exactly 2 ohms, we send the current 
through a small sliding rheostat, r r, one end of which is 
connected with the battery, B B, and the other with the central 
of three brass blocks. If we insert a plug in a, the current 
goes through the primary coil; if at b (leaving a open), the 
current passes through a Mance’s arrangement. In the main 
circuit we have then the elements B B, the rheostat r r, a 
length of wire, f e, representing exactly 1-4 ohm resistance, 
and the galvanometer ©. A derived circuit is open through 
the two wires ¢ d and d e, of which each has a resistance of 1'4 
ohm. If now the battery and rheostat together have also 1:4 
ohm resistance, no current can flow through the bridge p p. It 
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will therefore not influence the deviation of the galvanometer 
o, whether the bridge is open or closed. This point we can 
always arrive at by shifting the slide 8 of the rheostat r +. 
Since the resistance in the primary coil is 0°6 ohm, we are 
always able to bring the strength of the current in tho primary 
-cirenit to half an ampere. 

When this is done, we can graduate the strength of the 
current in the primary coil by introducing into it known 
resistances. The successive resistances necessary for a gradua- 
tion into 100 degrees are thrown in by means of wires, strung 
between small round brass blocks at*equal distances from each 
other. These 100 blocks are fixed to a large plate of hard 
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rubber, 2. In the diagram (Fig. 3), the first three blocks 
— only are shown. They all have cylindrical holes into which 
fits one of the two plugs, P, and P, Both these plugs are 
connected with the same end of the primary coil by means of 
a conducting wire. The first brass block, 1, is connected with 
one pole of the battery, B B, the other pole of which is con- 
nected with the other end of the coil. When we insert one of 
the plugs into the first brass block, 1, the resistance in the ` 
primary circuit is only 2 ohms, and the current strength, 
therefore, 4 ampere. But if we insert it into another block, 
the current will be weaker proportionally to the amount of 
resistance we have put in. Instead of one plug only we have 
two, in order to enable us to change the strength of the current, 


eth 





Fic. 3. 


without interrupting the latter. The resistances between 
the: single brass blocks have been accurately calculated and 
measured in the following manner. The apparatus having 
been finished with the exception of the resistance-board, as 
much resistance was put into the primary circuit as was 
necessary to reduce the effect of the secondary current upon 
the tongue to a minimal sensation. The total resistance 
necessary to do this was 71:4 ohms, and the strength of the 
inducing current 14 ma. This amount we have fixed as a 
minimum for the apparatus, The maximum is, as we know, 
500 ma The difference between the two is 486 ma. For 
certain reasons we chose the 90th part of this, viz. 5'4 ma. 


VOL. VIII. i 2¢ 
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as the unit for the graduation of the resistance-board. This 
quantity is callod by Mr. Lemp, “the unit of the apparatus.” 
The resistances between the successive brass blocks might 
have been such that the current strength would have 
diminished by the amount of this unit from block to block. 
Experience, however, taught us, that it was better to take into 
consideration the fact, that in order to obtain a clearly felt 
increase in the sensation, we must augment the stimulus by a 
greater ratio as the stimulus itself becomes stronger. There- 
fore the current-graduation goes first by double, then for 
single, and last by half units. The brass block which gives 
the strongest current we have designated as 90. This means 
that we get from it a current-strength of the 
Minimum plus 90 times the unit: 


or 14 + 90 x 5'4 x 500 milliamperes. 


The following blocks are marked 88, 86, 84, 82,... 70. 
If we put a plug, for example, into the one marked 80, the 
current strength is calculated in the following manner: 


14+. 80 x 5-4 = 446 ma. 


As we have taken an electromotive power of one volt, the 
total resistance in this case must be 2°25 ohms; in other 
words, the resistance between blocks 90 and 80 must be . 
0:25 ohm. Between the subsequent 50 blocks, the strengt. - 
of the current diminishes every time by a single unit, and 
they are marked accordingly. Between the Inst forty blocks 
the difference amounts only to 4 unit from one another. But 
all these blocks have been designated after the same system, 
so that at block 18°5 the strength of the current is 


14 + 185 x 54 = 1139 ma, 


The last block is marked 0°5, and its corresponding current- 
strength is therefore 16-7 ma, which again corresponds to a 
resistance of 59:8 ohm. To get a strength of only 14 ma., we 
must have a total resistance of 71:4 ohms, or 11'6 ohms, more 
than the total resistance of theebattery, primary coil, and | 
resistance-board added together. These 11°6 ohms are in- 
serted between the last block and the primary coil, so that 
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we get the minimum current-strength when both plugs 
are out, 

2. The interruption of the current is produced by means of 
clockwork, which makes the chief axis revolve once during 
one second. On this axis we have two solid wheels, of which 
either can be used according to requirement. The smaller 


of the two is divided into 8, the larger into 40 equal parts. > 


Every alternate part is filled up with hard rubber, while else- 
where the metal of which the wheel is made lies bare. On 
each of these wheels two metallic contact-pieces are made to 
rub; the latter are fixed in such a manner that, according to 
the position of the two appropriate plugs, we simply make 
and break the current, or instead of breaking, short-circuit it 
so as to avoid all sparks. The wheels revolve below in oil, so 
that the contacts are always made under oil. 

3. A commutator is provided for reversing the direction of 
the primary current. 

4, The resistance of the secondary coil is 2700 ohms. 

5. The surface of the condenser is one meter square. 

Instead of attempting a more minute description, we give a 
perspective drawing of the apparatus (Fig. 4, p. 388). 

The following experiments may be made on the healthy 
human body. 

First, it may be shown that the shocks of closure are 
without physiological effect. For this purpose, place yourself 
into the secondary circuit, and make and break the primary 
circuit with the hand. You will never feel any sensation 
even with the most powerful current, on closing the circuit; 
on opening, however, the opposite will be the case. 

If we allow a current with rapid interruptions to pass 
through the body from hand to hand, we remark at once 
that the pain in the skin is very slight in comparison to the 
excitation of the muscles. Next we find, that after a few 
seconds on one side the excitation is stronger than on the 
other. If we now change the direction of the current in the 
primary coil (and thereby the direction of the opening 
shocks of the secondary cqjl), we find again that the amount 
of excitation is different; it is stronger now at the side where 
it was weaker before. These differences exist with all current- 
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strengths, with slow or rapid interruptions. Waller and Watte- 
ville? found that if we intercalate increasing resistances into the 
circuit of an ordinary secondary coil, the effect of the opening 
currents diminish more rapidly at the positive pole than at 
the negative. We are entitled to say, that the condenser puts 
an infinite resistance into the current without thereby inter- 
řupting it; the difference in the effect on the two poles thus 
reaches its maximum by means of our arrangement. ‘This ` 
rule is found to hold under the most varied conditions, which, 
however, have one common point. We must either place both 
poles upon symmetrical points of the body, and then observe 
how, according to the direction, the effect predominates at one 
electrode ; or we must put one pole upon an indifferent point 
of the body, whilst the other rests over a sensitive nerve. In 
the latter case the effect, whether weak or strong, is localised 
in the parts to which the nerve is distributed. It is not 
difficult to find such a current-strength as to become im- 
perceptible. The simplest manner to make the experiment 
is to take one electrode into the hand, and to fix the other 
either on the radial or on the ulnar side of the opposite 
wrist. . 

It seems that the currents of the new apparatus are 
especially adapted to excite nerve trunks, while they exert 
a less influence upon the end organs. If we apply one pole 
to an indifferent spot on the trunk, and touch successively 
different points over the head or the limbs, we discover 
small circumseribed areas and lines where we elicit the 
liveliest sensation in the district of supply of certain nerves. 
But if we put the electrode upon the area of distribution itself, 
the effect disappears. The forehead and occiput, especially, 
are supplied with so many short nerve branches, that it is 
difficult to find a place where we do not excite any nerve. 
Weak currents exert a lasting after-effect when the excitation 
has been made with the negative potential The positive 
potential, on the other hand, produces a lasting soothing 
effect. 

Attentive observers agrge that the new current produces a 
rather different sensation than the ordinary induction currents: 


a * Philosophia Transactions of tho Royal Society,’ 1882. 
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The sensation is similar to the one produced by the discharge 
of a Leyden jar. 

The condenser has, compared with the body, an infinitely 
great resistance, so that the resistance of the body need not 
be considered. We can therefore imagine the whole process 
in the secondary current to be divided into two parts, a 
positive and a negative, which parts lie on either side of the 
condenser. In this sense it may be said that the body is in 
the .part either of positive or of negative potential. The 
following rule is therefore generally applicable to all observa- 
tions :— i 

If the body is in the negative potential, the electrode with 
the higher tension will have the stronger effect. 

If the body is in the positive potential, the electrode with 
the higher tension will have the weaker effect. 

In making a standard experiment let us keep to the same 
strength of current. We designate with large letters the 
electrodes of higher, with small letters those of the lower 
potential, P and N standing for positive and negative respec- 
tively. We have thus: P, p, N, n. Simple observations 
show us that they occupy the following order, from strongest 
to weakest: N, p, n, P. 

I have just called attention to the fact, that the resistance 
in the condenser is infinitely great in comparison with the 
resistance of the body, and this fact explains another important 
phenomenon. We place either pole, best of all N, on a place 
where a sensitive nerve lies near the surface, nd the corre- 
sponding pole is fixed to an indifferent point. Now we 
diminish the current-strength until we reach a minimal sensa- 
tion in the area of the distribution. We now note number of 
units; let us say, for example, that this number is 16. We 
repeat the observation at another point of the body, where 
the nerve also lies near the skin, and find again the same 

“number. On myself I have found the same number 16, 
whether I applied the test on either side of the wrist, or at 
the elbow or at the eyebrows, &c. In fat people we would 
expect a larger number. Sixteen wnits correspond to nearly 
100 ma. on my own apparatus. 

On increasing the current a little, sensation spreads along 
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_ the radial nerve over the whole flexor surface of the forearm. 
If we now fix the minimal current-strength at several points 
along this line, as we did it for the wrist, we find that this 
strength increases as we are approaching the elbow, but 
differently in different individuals. It is the thickness of 
the arm, in other words the amount of the derived circuits, 
which decides the minimal strength sought wherever -the 
nerve does not lie immediately beneath the skin. 

The following physical peculiarities of the currents of the 
new apparatus deserve notice. On account of the condenser 
the discharge becomes oscillating, and it is therefore péssible 
that interferences in the excitation may occur. In addition 
to this we have an-increase of potential, at the expense 
of the duration of the current. It is possible that the greater 
power for nerve-excitation may be due to this cause. 

The advantages which the new apparatus presents for the 
practising physician are the following :— 

(1.) We can use it for the purposes of diagnosis. The rate 
of its interruptions does not produce useless fatigue, and the 
uniformity of its excitations facilitates the localisation of the 
motor and sensory points and lines. It also enables us -to 
fix with great exactness the amount of excitability after the 
method of the minimal stimuli. 

(2.) The two potentials have different therapeutical effects. 
It is found, for instance, that there are certain kinds of 
neuralgia, upon which the positive potential has a soothing 
effect, and the negative an irritating one. 

(3.) The rate of four excitations a second has been found 
to be an excellent means to stimulate the vascular nerves, 
both directly and by a reflex action. 


Clinical Cases, 


A CASE OF SYPHILITIC DISEASE OF CEREBRAL 
: ` ARTERIES. 


BY EDWARD 0. DALY, M.A., M.D. (OXON.), M.R C.P. 


Untit the last few years, little mention was made of 
syphilis affecting the cerebral arteries, either in the literature 
of syphilis or in the text books of medicine. It is either 
omitted, or the allusion is very slight. Thrombosis was known 
to occur not uncommonly during the course of syphilis, and 
isolated cases had been published, where, together with 
gummata and thickening- of the membranes, a morbid 
condition of the coats of some of the cerebral vessels had been _ 


‘noticed. It was not, however, till 1874 that the subject was 


prominently brought forward in a monograph by Heubner. 

It is probable, however, that syphilitic disease of the arteries, 
in its symptoms and results, is as varied and important as that 
of the membranes, cerebrum or cerebellum ; it commonly, as in 
the present case, leads to thrombosis and, unless the collateral 
circnlation is quickly re-established, to softening results. 


. J. Bọ, a wood-carver, aged 30, was under notice from 
October 1883 to July 1884. ' 


His previous history showed he had enjoyed good health 
till 1876, in the autumn of which -year he contracted 
syphilis. A single sore made its.appearance on the prepuce, 
three weeks after connection, accompanied by enlarged 
indurated glands, and followed, two months later, by a rash 
on the chest and arms, and sores on the tongue, mouth and 

alate. For these symptoms he was treated for a few weeks 
by a chemist. In June 1*78 hé married; his wife had had 
no miscarriages, and gave birth in 1879 to a healthy child, 
which had remajned so since. In the latter part of 1878 he 
began to complain of attacks of vertigo, lasting at first about 
a quarter of an hour ; their length, however, gradually increased 
and became constant. With the exception of occasional sing- 
ing in the ears, no other symptom was complained of “tH 
June 1882, when vomiting came orf irrespective of food, and 
worse in the morning and eyening; this continued unabated 


till September. The constant vertigo became gradually 
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more severe, and at the end of September he was unable to 
walk without assistance. 

On first coming under notice, he presented an anemic 
appearance ; his features were vacant, but his intellect did not 
appear weakened. His position in bed was peculiar, and 
always the same; he sat up with his head and the upper part 
of his body bent forwards, his chin resting on the sternum. In 
this position he experienced the smallest amount of vertigo. His 
walk resembled that of a drunken man. He could not stand 
with his feet approximated, and dared not attempt to walk 
without some one at his side. ‘There was no loss of power in 
the arms or legs; the patellar tendon-reflex was somewhat 
exaggerated. The pupils reacted to light; the dise appeared 
normal ; there was no squint and no nystagmus. 

The hearing on the right side was defective, but the 
tuning-fork placed on the vertex was most plainly heard in 
the deaf ear, and was heard longer on the vertex than when 
placed before the right meatus; it was therefore inferred 
that the deafness depended on some fault in the conducting 
media, and not on the nervous apparatus. The heart-sounds 
were natural, the urine normal; there was no indication of 
either gastric or hepatic disturbance. 

He remained in very much the same condition till No- 
vember, from which time he acral improved, and could 
on Janunry Ist, 1884, walk without help, and si So only 
on turning round suddenly. The improvement observed up 
to January was not maintained, and from the latter end of 
that month he remained in bed till the day of his death. On 
the 27th of April he was suddenly attacked with left 
hemiplegia enmplses. in the arm, partial in the leg, and some 
temporary aphasia; there was no loss of sensation, and very 
; aight facial,paralysis. From the attack of hemiplegia he 
seemed to be gradually recovering, when inflammation of the 
lungs carried him off in a few days, on July 10, 1884. 

The most prominent and important symptom in this case 
was vertigo; it was very constant, increased by the slightest 
movement, and was complained of even when he was lying 
down with eyes closed. . This ia a common symptom in 
syphilitic disease of the brain, and may be produced, ac- 
cording to Ross, in several ways. Sometimes it depends on 
syphilitic disease of the auditory nerve, or of the internal 
or middle ear; sometimes on double vision, dependent on 
strabismus or general anæmia of the brain, or an irre 
supply of blood to it, the result of diseased arteries. Now in 
this case there was no disease of the internal ear or auditory 
nerve ; double vision was not complained of, and the other condi- 
tions which frequently cause vertigo, as cardiac, renal disease, 
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disorders of the stomach and liver, were absent. It was 
therefore presumed, as there was a very clear syphilitic 
history, that vertigo depended on disease of the vessels, and 
this opinion was strengthened by the sudden appearance of 
haminlepie ; 

It may be mentioned here that headache, which is almost 
Poranh complained of in syphilitic disease of the brain, 
was absent from first to last. hen the patient first came 
under notice, he presented symptoms frequently prominent 
in Menière’s disease and tumour of the cerebellum. 

Vertigo, deafness, and tinnitus are three symptoms invariably 

resent in Meniére’s disease, which is generally believed to 
depend on a morbid condition of the labyrinth. The noises in 
the ear did not, however, recur after his first coming under 
notice; the deafness was found to depend on some fault in the 
conducting media, and not on the nervous apparatus. The 
patient, when he walked, did incline to one side more than 
another, and objecta did not appear to move in one direction 
more than another, symptoms observed commonly in cases 
where the labyrinth is affected on one side only. The super- 
vention, however, of hemiplegia put Meniére’s disease out 
of the question. 

The reeling gait, the vertigo, the constant vomiting for 
three months, were symptoms which suggested cerebellar 
tumour. There was, however, no optic neuritis or any defect of 
sight ; no pee at the back of the head or elsewhere; move- 
ments of the eyeballs, refraction of the head and rigidity of 
the muscles of the back of the neck, symptoms not un- 
common noticed in tumour of the cerebellum, were also 
absent. - 

The post-mortem examination revealed only slight evidence 
of syphilis in the internal organs. The liver was not en- 
larged, but its capsule was thickened, and some small and 
puckered cicatrices were seen in the neighbourhood of the 
suspensory ligament. 

here were also a few scars on the surface of each kidney; 
the bases of both lungs were in a state of red hepatisation. 
The heart was normal; there were no atheromatous patches on 
the lining membrane of the aorta. 

When the cranium was removed, the membranes were found 
healthy. There were no adhesions. The brain presented 
scattered patches of softening, and on the right side part of 
the anterior division of the internal capsule had disappeared, 
owing to thrombosis in the vessels of he lenticular naleni: 

No tumour was found in the cerebrum ; but on dividing the 
cerebellum by a vertical incision into two equal parts, a 
tumour was observed, occupying its under-surface, which on 
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microscopical examination was found to be a partially organ- 
ized blood-clot ; this was of a reddish-brown plate and was of 
about the size of a large chestnut. The branches of the middle 
cerebral and basilar arteries were thickened and nodular. 

On making sections of the basilar and middle cerebral 
arteries, the changes described by Heubner were most typically 
shown. No changes appeared to have occurred in the adven- 
titia; the muscular coat was in some places infiltrated by a 
cellular growth, but the chief change Rad taken place in the 
intima. 

The membrana fenestrata formed a perfectly distinctly land- 
mark on the one side and the endothelium on the other. 
Between these two there was a large accumulation of spindle- 
shaped cells, and it was this growth that chiefly caused the 
thickening. 

The lumen of the vessel was narrowed, but free from 
thrombus. In some places the inner coat was found to be 
enormously thickened, measuring almost twice as much as the 
outer and middle coats together. 

Although the new formation in this case was almost entirely 
confined to the internal coat, in other recorded cases the outer 
coats haye been found considerably affected, and this seems 
especially likely to be the case when the artery is in the neigh- 
bourhood of a gumma, or syphilitic inflammation. . 

In a case related by Dr. Bhaskoy at the Pathological Society 
in 1883, the external coat was the chief seat of the disease; in 
this case the dura mater was also thickened. 

The post-mortem examination showed the cerebral symp- 
toms in the present case depended entirely on syphilitic 
disease of the arteries and its sequele, thrombosis and hemor- 
rhage, the latter being probably the result of rupture of one 
of the cerebellar arteries, which doubtless were in a more 
advanced morbid condition than the arteries examined. 

The hemorrhage into the cerebellum, and the me ead 
supply of blood to the brain in consequence of the condition 
of the arteries, fully explained the intensity of the vertigo. 
Hither condition alone causes this symptom; the presence of 
both in the same subject necessarily Tade it more marked. 

The limitation of the softening to the anterior division of 
the internal capsule produced, as was to be expected, motor 
paralysis only ; there was no disturbance of sensation associated 
with 1t. 

With regard to the diagnosis of syphilitic disease of the 
arteries, very few cases, if appears, have been published where 
the arteries alone were afiected. In the great majority of 
cases, where syphilitic deposit has been observed in the 
cerebral arteries, inflammatory changes in the membrane or 
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‘eummate of the brain-substance have been also noticed. It is 

robable no symptoms are produced until it causes either 
focal anemia or softening, the symptoms of which resemble 
those due to other causes; they aa therefore depend on the 
part fed by the artery which is obstructed, and as thrombosis ` 
may occur anywhere, the symptoms may be more varied. 
Vertigo, noises in the ear, dulness of ‘hearing, musce voli- 
tantes, headache and delirium may precede the paralysis, 
which will probably occur sooner or later in the case. The 
paralysis is likely to be sudden, and ap Alas off rapidly, 
provided the collateral circulation is quickly re-established, 
and recur. f - 

Recurring attdcks of paralysis when successive paroxysms 
differ in their character and size is very suggestive of cerebral 
syphilis (Buzzard), and is especially likely to occur when the 
arteries are affected. 

The patient on coming under notice was immediately put 
on anti-syphilitic treatment, small doses of mercury and iodide 
of potassium being given for a few days, the dose of the iodide 
being quickly increased to thirty grains three times a day. 

Some improvement followed the administration of the large 
` doses of the iodide, but this was not maintained for more than 
a few weeks. 

The chief points of interest in the case were :— 

(1.) The advanced syphilitic disease of the arteries without 
the presence of syphilitic changes in the brain substance or 
™(2.) Thel gth of tim hich th bral to 

2.) The length o e over which the cerebral s ms 
sda (1878 to 1884). ce 

(It is reasonable to suppose the arteries began to be affected 
- in 1878, when the vertigo was first complained of.) 

(23 The intensity of the vertigo, which caused the patient 
to be absolutely helpless. f 

(4.) The small effect of mercury or iodide of potash on 

arterial disease of such long standing. 


A CASE OF HYSTERO-EPILEPSY IN THE MALE. 


BY JAMES OLIVER, M.B. (EDIN.), M.B.O.P. (LOND.., 
Medical Registrar to the National Hospital for Paralysed and Epileptic. 


HYsTERO-EPLILEPSY in the well-marked form is, comparatively 
speaking, rarely seen in this country, either in the male or 
female, but more especially in the male; in either sex, how- 
ever, the symptoms may be identical. It is possible, na 
likely, that as our knowledge of this disease extends, we shall 
admit into this category cases which even in the male we 
previously in our ignorance passed unheeded, or classed far 
otherwise. Hitherto the phenomena of hysteria have been 
usually associated with the female habit of body, and we have 
spurned the notion that the active, well-developed labourer 
could, whilst in apparently good health, become the victim of 
this affection. Hysteria is a word which as at present employed 
is awe unintelligible. It is employed too indiscriminately, 
and more or less as a “cloak.” the male the symptoms 
are, as a rule, most intractable; whilst in the female they are 
vagrant and indefinite facts which often aid us in arriving at 
a conclusion as to the true nature of the ailment. 

Let us ever remember that symptoms apparently hysteroid 
in character may depend on some organic lesion. We ought 
therefore to guard against exposing ae anduly to those 
therapeutic measures so often adopted and found beneficial in 

_ the treatment of functional disorders. 


CasE.—P. T., a 36, a diamond cutter, presented himself 
at the National Hospital. Queen Square, on the morning of 
June 20th. He appeared to be suffering from left hemiplegia ; 
but whilst talking with me, he had several peculiar spasmodic 
attacks, affecting the left side, to be hereafter described. I 
admitted him into hospital, under the care of Dr. Ferrier. 

Six weeks previously, patient whilst crossing a street got 
“jammed between two vehicles.’ He was much frightened, but 
uninjured, and feeling no special inconvenience, walked on as 
though nothing had happened. He had not, however, walked 
iar, when, without warning, he fell unconscious on the ground. 
He was insensible for &bout five minutes, but lay perfectly 
still,.there being no convulsive seizure, On regaining con- - 
sciousness, putient was tmable to walk, having lost power over 
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the left leg ; in fact, there was hemiplegia complete of the left 
side. For four weeks no change was remarked in the condition. ~ 
Faradic electricity was then applied to the left arm, and 
thereupon patient had what he calls an attack of “cramp ” 
affecting the whole of the left side; with loss of consciousness. 
Patient had always enjoyed good health till five years ago, 
since which time he had become somewhat timid. This he 
attributes to his having been detained in a burning building, 
and having had to drop from one of the windows, a distance of 
several feet from the ground. His sleep, however, during the 
last five years had never been specially disturbed, nor had his 
health been impaired, as is usual in the subjects of hystero- 
epilepsy after such accidents. 
The family history is unimportant, there being no neurosis. 
Patient is well-nourished; there is no wasting. He says he 
is unable to perform any movement with either the left arm or 
left leg. The left face seems somewhat retracted, the furrows 
of this side being altogether deeper than those of the right. 
When, however, all the muscles of the face are called more or 
less into action, as on exposing the teeth, the right face 
appears the more active, the left angle of the mouth han ing 
lower than the right. He complains of numbness all down 
the left side of the body, and tactile and painful sensibility 
here, compared with the right; is markedly impaired. The 
superficial reflexes, skin plantar, cremasteric, umbilical, and 
epigastric, are all well marked. There is no ankle-clonus, 
nor has there ever been even when sought for immediately 
after any of his convulsive attacks. ‘There is no special 
increase of the knee-jerk; the tight, however, is apparently 
greater than the left. There is slight increase in the left 
wrist tap. The tongue, when protruded, deviates a little to 
the left. He is unable to detect the difference -between salt . 
and sugar when placed on the left half of the tongue, whilst 
the sensibility of the right is maintained. There is no olfactor 
anesthesia, the sense of smell being apparently aal 
Patient does not appreciate the tick of the watch with the 
left ear, neither is the sound conducted and heard in this ear 
when the watch is applied to the cranium. Both pupils are 
fairly well dilated ; the left, however, is a little larger han the 
right. They react to light and accommodation: when exposed 
to light, they readily contract, but immediately thereafter 
dilate again. There is total anwsthesia of the nasal half of 
the left retina, loss of vision in the left temporal field. There 
is normal vision with the right eyg. Patient occasionally 
wore a pair of faintly blue-tinted spectacles, and then he 
often remarked that objects appeared green to the left eye. 
The attacks of “cramp” affecting the left side are either 
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spontaneous or produced; in whichever way they arise, how- 

~ ever, the course and character are always alike. The eyes 
assume a péculiar stare, and slowly they, with the head, 
deviate to the left side, the chin resting on the left shoulder. 
The thenar and hypothenar eminences of the left hand now 
become approximated, and almost simultaneously with this 
movement the middle, ring, and little fingers of this same 
hand are bent in on the palm. He now becomes unconscious. 
Up to this time he is conscious of all that is going on, and if 
engaged in conversation, will continue talking. The hand is 
then slowly but completely pronated, and the arm at the elbow 
hyper-extended. Sometimes a twitching of the left index- 
finger will occur. The left leg is always rigid, but straight. 
The toes and foot are ameliy somewhat dorsally flexed, 
because of an over-action of the muscles governing this 
movement. 

Sometimes in the attacks the whole body would be more or 
less markedly affected, patient assuming the position of an 
are of a circle, but never, as in true tetanus, did the head and 
heels form the sole pointy of rest, other parts of the body 
always touching the bed. Sometimes the right side of the 
body would be the seat of contortion, either by itself or in 
association with the left; when the right alone was affected, 
the attack had invariably been produced. The attitude ofthe 
tight differed essentially from that of the left limbs, and here 
the movements were never so intense as on the left side of the 
body. When the attack affected the right side alone, whether 
spontaneous or produced, the first thing to be noted was a 
twitching of the right index-finger, followed immediately by 
an approximation of the thenar and hypothenar eminences : 
but no flexion of the fingers, as in the case of the left, the 
whole hand assuming rather the shape of a cone. Patient 
now would apparently become unconscious, the hand at the 
same time being supinated, not pronated like the left. The 
right leg was but rarely affected; when however it was, its 
state, like that of the left, was straight and rigid. In the 
attacks patient occasionally bit his tongue, but never urinated. 

Immediately before his attacks patient usually complained 
of “swimming” in the head, feeling as though he should fall 
to the left; things about him moving to the left also. 

The pulse during a seizure invariably numbered about 78 
per minute, but fell immediately the attack ceased to 48; 
and continuing thus for some time gradually increased in 
frequency, till it reached its usual number—yvarying from: 70 
to 78. 

The attacks were either spontaneous or produced. There 
were four distinct hysterogene zones, that is to say, points 
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which when pressed upon did in some way or other exert an 
influence in the production of the “spasms.” These spots 
were situated over the left brachial, left carotid, left femoral 
and right femoral vessels. It was not, however, necessary to 
compress in any way these vessels to produce an attack, as 
simple pinching of the skin at these spots produced the same 
result. Here there was no apparent increase in the cutaneous 
sensibility either, and pressure on places markedly more 
sensitive developed no attack. Compressing the testicle of 
either side likewise proved worthless. 

The cutaneous sensibility in this, as in the majority of cases 
of hystero-epilepsy, was very variable ; but, in testing, I often 
remarked that immediately 1 approached any of the above 
hysterogene points, patient therewith evinced the incipient 
signs of an attack, which, however, did not become fully 
developed, if forthwith the excitation were discontinued. 

On one occasion, after two spontaneous attacks which 
followed so closely upon each other as to be hardly separable, 
and in which both sides of the body were affected, patient 
remained speechless for two and a half hours, and appeared to 
experience at the same time difficulty in breathing and 
swallowing; the difficnlty being more marked with fluids than 
solids. For many honrs after this attack he complained much 
of a feeling of constriction of the left chest, which did not 
extend beyond the mid-line. 

By applying friction to the forearm during the stage of 
contracture, but before patient became unconscious, I often 
succeeded in cutting short an attack. 

There was great tenderness in the region of the supra- and 
infra-orbital nerves, especially the left, yet pressure on these 
never produced an attack. hen the whole body was more 
or less completely affected by the seizure, the diaphragm 
invariably participated in the clonic spasm, and the contraction 
of this muscle would as a rule continue for long after 
complete relaxaticn of all the other parts of the body. The 
diaphragmatic contractions were never accompanied by noise, 
nor did they ever produce vomiting. If whilst the movements 
were still continuing in the diaphragm a left-sided attack were 
induced, the muscle woul maintain a clonic spasm during 
the time the left side of the body was affected, and would even 
continue for a few minutes afterwards. 

Circulatory troubles are frequent in cases of hystero-epilepsy. 
Our patient often complained of cardiac palpitation, which at 
times would be so intense as to produce throbbing in all the 
Lirias : the body, but felt especiafly in those of the head 
and neck. 


TWO FATAL CASES OF TETANUS. i 


BY W. B. HADDEN, M.D. 


Case I. 


H. F., aged 51, a gardener, was admitted into St. Thomas’s 
Hospital, under the care of Mr. Croft, on February 26th, 1885. © 
For the three weeks preceding admission he had been 
drinking heavily. He stated that since his youth he had 
suffered from attacks of bleeding piles, occurring at intervals 
` of about a month. Six days before admission he was thought 
to have a prolapse of the rectum. It was reduced by a doctor 
after it had been down three days, and bled rather freely 
afterwards. 

When seen by the house-surgeon, on admission, the risus 
sardonicus was marked, the head was thrown well back, 
the sterno-mastoids tense, the back arched. The limbs were 
not then affected.. The respirations were 36, occasionally 
interrupted by spasm; the pulse 112, irregular, weak and 
compressible. He was sweating freely. A rectal examination 
revealed some internal piles, and chronic thickening of the 
mucous membrane. Two hours after admission, chloroform 
inhalation was tried with marked benefit. After a few whiffs 
the respirations became regular, the pulse full and steady, and 
the jaw more relaxed. He usually lay on his face, but after 
the inhalatiqn he allowed himself to be turned on his back. 
The chloroform was administered off and on for three hours. 
He then fell into a quiet sleep, during which the muscles 
were quite relaxed. But the respite was short. In half an 
hour he awoke, the opisthotonos returned with violence, and 
hiccough came on. Chloroform was again given. The hic- 
cough disappeared, and the back became less arched. At 
9 P.M. (seven hours after admission) the flexors of the left 
forearm and the fingers began to twitch. It was noted, also, 
that before a spasm he raised himself on his hands and knees, 
At 11 r.m. the pain was very intense, and the attacks began 
to occur every ten minutes. The paroxysms continued to 
recur, with short intérmissions. Sometimes they came on 
apparently spontaneously; at other times they were induced 
yy external impressions. The sound of a falling saucer, the 
chiming of Big Ben, the passage of an enema tube, the 
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removal of the sheet on which he lay, and sometimes the act 
of micturition, were sufficient to bring about a paroxysm. 
During the attacks the respirations became quick and shallow, 
and the ulse rapid and’ thready. Sometimes the pupils 
became dilated, and once priapism was noticed. During the 
seizures he often passed flatus, and two or three times feces, 
He perspired much. Between the attacks he dozed occa- 
sionally. His chief complaint was of pain at the back of the 
head and in the abdomen. As the attacks became more 
frequent and severe, the chloroform was less efficacious, and a 
larger quantity was required in order to produce relaxation. 
There was much difficulty in feeding him. Condensed liquid 
nutriment was given by mouth and by enemata; but he was 
often disinclined to be fed. Two or three times liquid food 
was given by the cesophageal tube; but it was not retained. 
Towards the end the paroxysms became so violent, that now 
and again he nearly rolled off the bed. 

Death occurred at 4.55 A.M., on February 28th (about thirty- 
eight hours after admission), from a spasmodic attack, affectin 
the larynx and muscles of respiratión. The temperature vari 
from 99°-4 to 103°. ; 

Post-mortem Examination.—Body fairly nourished. Rigor 
mortis well marked. Jaws firmly closed. Some old pleuritic 
adhesions on both sides. Pericardium and peritoneum healthy. 
The cavities of the heart contained a little fluid blood ; the right 
side was dilated and hypertrophied. The air-passages contained. 
blood-stained mucus. The lungs were bulky, emphysematous 
at the edges, and there was much blood in the dependent 
parts. The kidneys and spleen were healthy. The cervical 
and abdominal glands were swollen. The vessels on the 
surface of the brain were injected. There was marked con- 
gestion on the floor of the fourth ventricle and of the grey 
matter of the spinal cord, especially of the posterior horns. 

The cervical and dorsal armpathetio, the phrenic, pneumo- 

tri¢ and fifth nerves were examined, but no change detected. 
here were slight external piles, but no prolapse of rectum. 
Just within the anus the mucous membrane was somewhat 
swollen, but there was no bruising. 

Microscopical Hxamination—There was marked dilatation of 
the vessels of the grey matter in all the regions of the spinal 
cord. The white matter was comparatively free. In some 
places the distended vessels had given way and hemorrhages 
were seen. In the lumbar region, which was the most affected, 
they were present in both anterior and posterior cornua, but ` 
were more abundant in the former. ° There was rather a large 
hemorrhage into the grey matter midway between the 
anterior and posterior ‘horns in the dorsal region. The 
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cervical part was congested, but no hæmorrhage was found, 
The multipolar cells everywhere were healthy. There was no 
exudation. The phrenic nerve and the trunk and ganglia 
of the vagus were normal. The ganglia and cord of the 
cervical sympathetic were quite healthy, as well as the first 
dorsal ganglia; but in the Toa cord the vessels were much 
distended, and there were numerous hæmorrhages. 


Case II.—C. B., aged 21, a gardener, was admitted into St. 
Thomas's Hospital, under the care of Mr. Sydney Jones, on 
April 11th, 1885. Fourteen days before admission he cut the 
tip of his left forefinger with a wood-chopper. The wound was 
dressed by a doctor at once. The patient seemed to be 
progressing favourably until five days before admission—that 
is, nine days after the injury. He then noticed some sore 
throat and stiffness about the neck. On the evening of the 
same day he had some difficulty in opening the mouth, and 
occasional twitching pains of the back. On admission, the face 
was flushed and anxious. The tetanic spasms came on every 
two or three minutes. In the attacks the body assumed the 
usual arched position, and the risus sardonicus was present. 
In the meih he could open the mouth fairly well, and was 
free from pain or discomfort. His mind was unaffected. The 
temperature was 99°%4. There was an unhealthy-looking 
wound at the tip of the left forefinger, but there was no 
swelling of the parts around, and no pain in the course of the 
nerves. On April 17th, the: two terminal phalanges were 
amputated. He was ordered hydrarg. subchlor. gr. vi., and a 
mixture of chloral hyd. gr. xx., pot. bromid. gr. xxv., every 
three hours. The next day it was noticed that he was sweating, 
that the face was more set, and that the spasmodic action of 
the muscles of the back was accompanied by great patn. The 
attacks occurred about four times in the minute. The pulse 
was 112, compressible. The bowels acted after the calomel. 
He was ordered ext. physostig. gr. 4 every three hours. It is 
unnecessary to give the details of the case. The spasmodic 
fits continued to occur at frequent intervals; the jaw became 
so fixed that it could only be opened sufficiently wide to allow ' 
the tip to protrude ; the pulse was quick and compressible, the 
respirations rapid and shallow. On April 21st an ice-bag was 
applied along the spine, and morphia injections were used. On 
April 23rd the physostigma pill was given every hour. After 
the first day the temperature was always above the normal. In 
the evening it was usually 1° or 2° higher than in the morning. 
The highest temperatur®? was 104°2. He died on April 26th. 

Post-mortem HaaminationBody fairly nourished. Some 
lividity about arms. The two terminal paelevess ee left 
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index-finger have been removed, the distal end of the first 
phalanx being left bare. The spinal dura mater was healthy ; 
the pia mater injected, especially posteriorly and in the lumbar 
region. The grey and white matter gaa quite normal, 
and there was no unusual vascularity. ‘There was no one 
in the medulla oblongata and floor of the fourth ventricle. 
The venous sinuses within the skull contained fluid blood. 
The brain was healthy, except that the puncta vasculosa were 
well-marked. The blood everywhere was fluid. The organs 
pereng were congested, but exhibited no other abnormal 
change, . 

Horouped Examination.—There was no sign of neuritis of 
either the plantar or dorsal branch of the digital nerve goin 
to the left index-finger. Sections from the cervical, donal 
and lumbar regions of the cord were examined and found 
healthy. The multipolar cells had their normal appearance; 
there was no congestion and no exudation. The medulla 
oblongata was healthy. ‘ 


Remarks.—Case I. shows that in tetanus congestion and 
hemorrhage may exist not only in the spinal cord, but else- 
where, e.g. in the dorsal sympathetic. Case II. shows that 
there may be no congestion of the spinal:cord or medulla 
oblongata. Congestion and hemorrhages occurring in tetanus 
are, in all fee e dependent on death from 
asphyxia. ` both cases the multipolar cells were healthy, 
and there was no exudation, such as is described by some 
writers. Case II. has an additional negative value; the 
nerves of the injured finger presented no sign of congestion or 
inflammation. They were quite healthy. a far, then, as the. 
actual cause of tetanus is concerned, these cases are negative. 


CASE OF ALMOST COMPLETE DESTRUCTION OF 
THE RIGHT HEMISPHERE OF THE CEREBEL- 
LUM, WITHOUT DISTINCT SYMPTOMS OF 
CEREBELLAR DISEASE. 


BY GEORGE OGILVIH, BBC., M.B., 


Phystctan to the Hosptial for and Paralysis, Regents Park; and 
Lecturer on hil Pria at Westminster Hospital. ` 


Miss W., a young lady aged twenty-two, consulted me on 
March 4th, 1885, on account of blindness, deafness in the right 
ear, giddiness, and occasional attacks of vomiting, wRich were 
always preceded by severe pain in the back of the head. 

The following facts relating to the family history were 
communicated to me by the patient and her sister:—The 
father is sixty years of age, and enjoys good health. The 
mother died at the age of forty-four of some abdominal disease. 
The family consisted of three boys and five girls, One girl 
died at five years of age of tubercular meningitis. One son 
died at twenty-eight of consumption. - He had been ill for 
some years, and a few months before his death he had ulcer- 
ation of the vocal cords, and became paralysed on the right side. 
Another boy, who is still fae suffers from epileptic fits. 
He had convulsions during infancy, attributed to teething, 

R: no fits were again observed until the age of fifteen. 
ow he has occasional severe epileptic seizures and frequent 
attacks of the petit mal. The other members of the family 
enjoy good health. 
_ The patient informed me that she had the usual ailments 
of childhood, and that her present illness began about three 
or four years ago with symptoms of indigestion. For two or 
three months at a time she was free from any such symptoms, 
and then for several days she would experience slight nausea 
. after food, accompanied by variable degrees of pain. These 
symptoms recurred with greater frequency, and about 
twelve months ago she began to complain of giddiness, and 
noises in the “heed like rushing water, and occasional 
severe attacks of vomiting, always preceded by a dull heavy 
` pain in the back of the head. After one of these seizures of 
severe headache, she lay ifa more or less torpid condition, and 
was difficult to rouse. Her sister also informed me that on 
these occasions her breathing became gradually feebler, until, 
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it was almost impossible to be certain whether she was breath- 
ing or not. The pulse also became weaker, and could hardly be 
felt. It was observed that as the pain in the occiput increased 
she moved her head slowly backwards and forwards, and 
finally it seemed to be drawn backwards. She remained in 
this state about half an hour, when, after copions perspiration, 
the breathing became apparent, and she adia regained 
consciousness. ‘These attacks were latterly more frequent, 
and towards the end they occurred every other day. Ten 
months ago her sight began to fail, and for nearly three 
months she was quite blind. The first symptom she noticed 
of defective sight was that of double vision; but this dis- 
appeared as the sight became weaker. About this time she 
obecrrad that she was becoming deaf in the right ear, and 
when I saw her she said she was unable to hear at all with 
thatear. She never experienced any difficulty in hearing with 
the left ear. She also stated that when she was giddy, on 
attempting to walk, she occasionally staggered to the right, but 
never to the left side. Smell and taste were perverted in 
such a manner that the smell of the hyacinth and the taste 
of roast beef, which had previously given pleasure, became 
intensely disagreeable. | 

When I saw her on the 4th of March, her appearance and 
condition were as follows:—She was a tall, -grown, well- 
developed, healthy-looking young woman. She walked into 
my consulting room, guided by her sister, with the gait of a 
blind person, without reeling or staggering in any way. 
Owing to her blindness, her expression was, perhaps, at times 
vacant, but she answered all my questions in a satisfactory and 
intelligent manner until the end of the interview, when 8 
became somewhat fatigued. Her tongue gave no indicatiorg 
of gastric irritation, and she said her appetite was good. The - 
temperature was normal, and I was unable to discover any 
evidence of disease of either the heart or lungs. She had no 
menstrual troubles, As regards the nervous system, I was able 
to note the following points:—At times she experienced a 
sensation of cold in the lower limbs, but sensibility to touch, 
heat, tickling, and pain was normal. Both pupils were widely 
dilated, and responded very feebly to light and accommoda- ` 
tion. There was neither ptosis nor strabismus. On ophthal- 
moscopic examination, both discs were observed to be white, 
with well-defined margins, and the vessels were small and 
shrunken. At the inner margin of the disc of the left eye 
there had evidently been a choroidigis with resulting atrophy 
and cig dee of pigment. She was scarcely able to dis- 
tinguish the flash from the mirror in the left eye, but noticed 
a flash in that eye when the negative electrode of a galvanic 
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battery was placed over the temple. The ticking of a watch 
~~ was not heard, even when placed against the right ear, but it 
could be heard distinctly at a distance of eight to ten inches 
from the left ear. When the watch was placed on the fore- 
head, she heard it only in the left ear. The tympanum in 
both ears was apparently healthy. She had no difficulty in 
estimating the weights of various ee Peo in her 
hands, or suspended from her limbs. The galvanic current 
eaten a metallic taste in the mouth, and she could easily 
istinguish the taste of salt from that of sugar, and the smell 
of ether from that of eau-de-cologne. There was no ankle- 
~.- clonus, and the knee-jerk was normal. She was able to stand 
firmly when both feet were placed close together, and no 
swaying motion or inco-ordination of any kind could be de- 
tected while walking. The form of the cranium was normal, 
and no pain was experienced during examination when firm 
pressure was made over the occiput. As further examination 
at this time was inadvisable, it was arranged that I should 
see her in bed next day, in order to confirm my observations. 
She retired to bed in apparently good spirits, although 
somewhat fatigued. by her long railway journey to London. 
In about an hour she awoke with the severe occipital headache, 
and the respiration and pulse becoming weaker, she gradually 
sank and died in a few hours, without regaining consciousness. 
The history and ptoms pointed to a tubercular growth in 
the right half of the posterior fossa, involving the vagus, the 
ı portio mollis, the medulla, and probably pressing on the 
\corebellum. 

- ,\ At the autopsy, twelve hours after death, I was assisted by 
Dr. Hughes Bennett. I had some difficulty in obtaining the 
consent of the friends, and was only allowed to examine the 
brain. The dura mater was in places adherent to the skull-cap. 
The superior longitudinal sinus was distended with blood, 
and on removing the dura mater, the veins of the pia mater 
were found to be engorged. The convolutions were flattened, 
and the sulci shallow. nsiderable difficulty was experienced 
in raising the cerebellum, owing to adhesions in the right half 
of the posterior fossa. As the adhesions were extensive, the 

ter part of the medulla was unfortunately destroyed. 

Dine the removal of the brain a large quantity of san- 
ineous fluid escaped; and afterwards, on examination, both 

Tatem ventricles were found dilated. The right hemisphere 

of the cerebellum had been almost completely destroyed 

by the. pressure of 4 cartilaginous-like tumour, about 
the size of a hen’s egg, which had grown from the dura 
mater lining the right half of the posterior fossa. Arising 
from the outer margin of the fossa, near the junction of the 
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lateral sinus with the petrosal sinuses, it had pressed on the 
occipital surface of the cerebellum, causing its absorption. It 
appeared to have passed upwards, inwards, and forwards, so as . 
to destroy nearly the whole of its internal structure. In fact, - 
there was merely a thin layer of nerve tissue covering the 
tumour. The amygdaloid lobe, the flocculus, and part of the 
biventral lobe were, however, intact. The vermiform, or central 
lobe, and the left hemisphere were untouched. The greater 
part of the medulla having been destroyed during the removal, 
the relation of the various nerves to the tumour could not be 
satisfactorily ascertained. ‘The histological- examination of 
the tumour was kindly undertaken by Dr. Hebb, Pathologist .- 
to Westminster Hospital, and he pronounced it to be a 
tubercular mass containing remarkably large giant cells. 


Remarks.—The chief point of interest in this case is the 
destruction of a large amount of one hemisphere of the cere- 
bellum, without the production of direct cerebellar symptoms, 
such as disorders of equilibrium, and co-ordination. This may 
be explained by supposing that the growth of the tumour was 
so slow that the other half of the cerebellum was enabled 
gradually to acquire the power of performing the functions of 
the whole organ. 

The indirect symptoms, which pointed to cerebellar disease, 
were double optic neuritis, vomiting, pain in the back of the 
head, and occasional staggering to the right side. 

It is of interest to note the evidences of pressure on the 
vagus, in the peculiarities of the respiration and the pulse. - 

he early symptoms of the disease were such as to lead ones __ 
to attribute them to hysteria, rather than to serious organic 
disease, but the knowledge of the tubercular family history 
was of value in forming a diagnosis. Dog 


NOTES AND REMARKS. UPON A CASE OF VILLOUS 
TUMOUR IN THE FOURTH VENTRICLE. 


BY J. HARRINGTON DOUTY, 
Senior-Assistant Medical Oftoer, Worcester County Asylum. , 


Tue following case seems worthy of record, both on account of | 
the clinical points of interest which it presents, and also as an 
example -of rare pathology. With the permission therefore, of 
the Medical Superintendent, Dr. E. Marriott Cooke, I venture 
-to pen the following summary of the notes on the case, 
and to append a few remarks. -, 
W. S, a lad aged 17; admitted July 12th, 1884. For 
several months, probably at least for six, before admission 
- there had been some failure of sight and blunting of the 
mental faculties. During the last Ga weeks a reeling gait 
had been noticed. ane 
Notes on Admission.—He is a thin, pale boy, of a tubercular 
aspect. His lungs and heart act normally. Urine contains 
jy albumin, no blood, casts, epithelium or sugar. No ap- 
parent palsy of legs or arms. He can grasp, pick up fine 
objects, and, whilst recumbent, can perform voluntary co- 
_ ordinated movements with the legs. en, however, he gets 
up to walk, he reels (usually towards the right), hurries 
forward in an uncertain way, and soon stumbles and falls to 
the ground, upless he reaches some object to which he may 
cling for support. Says he feels “giddy,” and has a pain at 
the ‘beck of he head. His reeling. gait is the same, whether 
his eyes are open or shut. The reflexes, superficial and deep, 
arè normal. His right arm and hand, and occasionally -also 
the left, are subject to attacks of tremor, which, however, he 
can control to perform a voluntary act. There is no palsy of 
facial, lingual, or pharyngeal muscles. He sees very badly, 
looking always to his own left of the object to get a view of it. 
If one covers his right eye, the left pupil dilates to the full . 
and is insensible; on uncovering the right eye, the left pupil 
_ immediately contracts to about the normal size. Right pupil 
“ responds, though slowly and imperfectly, to variations of light 
and accommodation. Thé left eye is quite blind. With the 
right he can see an object if it is held on the outer, or 
lower side, of the eye. Ophthalmoscopic examination reveals 
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extensive neuro-retinitis; the left disc is very white and 
atrophied ; the right less so; many white patches are scattered 
over the fundi, least numerous on the inner and upper parts of 
the right. The boy hears badly, especially on the left side. 
The external meatus and the membrana tympani appear 
normal. Senses of smell and taste unaffected. Ordi 
sensation of touch, heat, cold, and electric stimulation are 
normal. His head is bulged in the temporo-parietal regions. 
Temperature normal morning and night; pulse 66; respi- 
rations 16. 

Mental Condtiton.—All that need be said to describe the 
state of his mind is that he is in a state of hebetude; - 
he is dull, heavy, and sleepy ; rarely speaks, unless roused by 
shaking, when he can give a Letter account of his symptoms 
than one would expect. He says usually, “I am much 
better,” and is of opinion that if discharged from the Asylum 
to-morrow, he could at once work and earn a livelihood. 

These notes give a fair idea of the boy’s state when he came 
here. I may say that the diagnosis arrived at with regard to 
the cause of his symptoms, was that he had some lesion of, or 
affecting, the middle lobe of the cerebellum. The exclusion 
of locomotor ataxy was easy; the absence of pains in the 
back or legs; the fact that he could perform co-ordinated 
movements when lying down; the presence of the deep 
reflexes ; the fact that sensation in the legs was neither de- 
layed nor perverted; and the very early sight failure ;—were, 
though not of necessity individually, certainly when taken 
togeier strongly negative to a pomor cord lesion. Of 
cerebellar lesion, on the other hand, there was evidence both . 
direct—reeling gait without disorders of sensation, pain, or 
true “ataxy,” and indtrect—occipital pain, mental hebetude 
and neuro-retinitis.. Another symptom existed also to a 
marked degree, which has been the subject of debate and 
experimental research in its relations to cerebellar lesions, 
viz. constant priapism. 

The progress of the case can be summed up in a few words. 
The reeling gait gave way gradually to a helpless, paralysed, 
bed-ridden state ; the aa failure passed into total blindness ; 
complete deafness soon followed, and the hebetude passed into 
a condition of complete unconsciousness. A high fever 
(102°-106°) supervened; and when this had persisted for about 
_ a week, without any lung or other inflammation to account for 
it, coma and death ended the scene, thirteen weeks after the 
admission of the patient. For pie hours before death, 
“ Cheyne-Stokes” respiration was noticed. 

An autopsy was held, of which the following are the notes :— 
Heart, liver, kidneys, spleen, normal; some pulmonary con- 


CLINICAT, CASES. 411 


gestion. On opening the skull, the veins over the vertex of 
‘each hemisphere were seen, dark and distended, lying, like 
earth-worms in appearance, over the sulci. The Pale T 
of all parts of the cerebrum were very markedly flattened 
against the skull Membranes were slightly opalescent, but 
free. Lateral sinuses full of black clot. Sub-arachnoid fluid 
very abundant. Brain normal on section, excepting that the 
prey cortex was thin and very pale. The fourth ventricle was 
ulged and greatly enlarged by a tumour, the size of a 
bantam’s egg, which lay filling the enormously dilated cavity. 
„~The walls of the ventricle were smooth and shining, and 
“Mowhere encroached upon by the growth, which was freely 
movable, and attached only to the roof of the ventricle by 
two delicate strands of membranous connections, conveying 
vessels, &c., to it. The tumour in appearance resembled a 
large purple mulberry; was very soft and gelatinous in con- 
sistence, breaking away readily before the touch. No visible 
changes existed on section of the pons, medulla, or cerebellum. 
The velum interpositum was thick, and the veins of Galen 
- enlarged. The “iter e tertio ad quartum” was dilated to 
size of a quill, and the lateral ventricles enormously distended 
with fluid. 

The tumour was carefully preserved and sent to Mr. J. Bland 
Sutton, of Middlesex Hospital, for examination. He reports as 
follows :—“ It was impossible to obtain a microscopic section 
of the growth, as it fell to pieces on being cut, so that one was 
obliged to tease it out and examine it piecemeal. It is a 
villous growth, and agrees in structure with the fringes of 

.. the choroid plexuses of the ventricles. It has a basement 
membrane of well-defined connective tissue, with coils and 
loops of vessels entering into out-standing villi, crowned with 
spheroidal cells, squamous-looking in places.” 

I venture to attention especially to the position, struc- 
ture, and size of this tumour, in all of which particulars it is 
uncommon. Mer. Jacobson, in his edition of “ Hilton on Rest 
and Pain,” mentions a case very similar. He describes the 
tumour in his case as “ papillose,” its position as “in the floor 
of the fourth ventricle,” and its size as “ that of a small hazel 
nut.” In my case, the growth was not “in the floor,” but was 
free in the cavity of the ventricle, and was apparently ten or 
twelve times as large as in Mr. Jacobson’s. The same authority 
refers to two “remarkably similar cases,” given by Virchow. 

_ As in his case, so in mine, the effect of the growth was to close 
the cavity of the fourth yentricle, thus preventing the exit of 
fluid from the interior of the brain. The tumour, in the case 
of which I write, was so large that it completely blocked the 
cavity of the fourth ventricle, and thus prevented fluid from 
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the laterals from escaping, when necessary, through the “ iter 
e tertio ad quartum,” which was itself dilated largely, as far 
as its lower opening, a fact which evidences the amount of 
pressure above. The accumulation of fluid in the cerebral 
ventricles was also perhaps increased and hastened by the 
obstruction afforded by the tumour to the return of blood from 
them along Galen’s veins. Great distension of the ventricles 
resulted, and hence the compression of the brain, outwards 
against the skull, which caused the dementia and ultimate 
coma. The cerebellar symptoms mentioned in the notes of 
the case may be accounted for by the fact, that the tumour 
pressed upon the middle lobe of the cerebellum, which was 
during life diagnosed as the seat of lesion. Resting as it 
did upon, and uritating the posterior parts of the medulla 
oblongata, it caused the constant priapism; Eckard has pro- 
duced experimental evidence pointing to such a conclusion. 
The difference which existed in the hearing powers of the 
two sides is difficult to account for; doubtless, however, the 
. deafness and the vomiting which occurred depended upon 
immediate irritation of the roots of the auditory and pneu- - 
mogastric nerves in the floor of the fourth ventricle. The 
wonder is that a growth of such size could have existed where 
it was without causing earlier grave interference with the vital 
functions of the medulla; possibly it grew very slowly, and 
the medulla accommodated itself to circumstances. The very 
early sight failure is attributable to the direct pressure of the 
tumour upon the corpora quadrigemina. 
The high pyrexia which occurred is interesting. No si 
or post-mortem evidences existed of inflammation either withi 
the skull or elsewhere. Its occurrence in cases of simple 
tumours within the skull is on previous record ; and apparently 
the importance of the proximity of the growth ia this case to 
the presumable site of the hypothetical Teabregulating centre 
is diminished by the occutrence of pyrexia in cases of intra- 
cranial tumours situated remote from the medulla. Be the 
heat-repulating centre where it may, does not the increase of 
the body-heat in cases such as this, unaccompanied by any 
discoverable lesion of an inflammatory nature, point forcibly 
to the importance of the nervous factor in the production of 
pyrexia ?—-to an inhibitory power exercised in health b 
the high centres over metabolism, the “paralysis” of which 
power allows tissue-change to run riot, and a rapid combns- 
tion to ensue, attended by high fever, and the wasting which, 
during the last stages of this boy’s Jife, was surprising in its 
rapidity. 


CASE OF CALCAREOUS GUMMA IN THE BRAIN. 


BY Œ. LAOY BARRITT, M.R.O 8., L.R.O.P. (LOND.), 
Resident Assistant Medical Oficer, Union Workhouse Infirmary, Crumpsall.° 


LAV, GIBBONS, œt. 35. Admitted into hospital May 6th, 1885. 

Family history, good. 

Previous medical history, very good up to twelve years ago, 
when he contracted syphilis; since that time he has been 
troubled by secondary symptoms, and has been very intem- 

erate. ' 

f Condition on Admission—Patient was a well-nourished, 
muscular man, looking rather more than his actual age. Had 
a distinctly alcoholic appearance; and also showed signs of 
acquired syphilis, 4.2. had a faint cicatrix on the glans penis; 
amygdaloid glands in both groins, and a copper-coloured 
cicatrix of an ulcer over the middle of the anterior surface of 
the left tibia. i 

Complained of having had fits for three weeks previous to 
admission, gradually getting more severe and frequent. Had 
also nocturnal headache for two or three years previous to 
the present attack, much increased in intensity during the three 

~ weeks previous to admission. Patient localised the pain to the 
tight side of the head, over the parietal and frontal regions. 
atient had fits every quarter to half hour, lasting about 
two or three minutes. These fits were peculiar in character, 
exhibiting the following phenomena :— 
When attacked, patient threw his head back suddenly from 
of the muscles at the back of the neck; the chin being tilted 
to the left side. In a few seconds clonic spasms occurred in 
the muscles of the neck to the back and front, the head bein 
‘eines backwards and forwards. When this condition ha 
asted about half a minute, violent spasms occurred in the arms 
and legs on both sides of the body; the spasms arising 
simultaneously in arms and legs. Lastly, the muscles of the 
glottis were attacked, respiration being suspended for a few 
_ seconds, Immediately after this the patient regained con- 
sciousness, and was in full possession of all his faculties. 

Patient was put on large doses of iodide of potassium; with 
a draught of chloral and bromide at night.. The fits slightly 
decreased in frequency, but the patient became very weak and 
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exhausted, and died on May llth, five days after admission. 
Temperature varied from 98%6 to 99°4. — 

Autopsy.—On opening the skull, the meninges were found 
much congested, the veins being greatly distended. 

The membranes were adherent to the substance of the brain 
oF the upper part of the parietal convolutions on the right 
side. 

The brain itself was very deeply congested, numerous points 
of capillary hemorrhage being seen. 

_ The lateral ventricles each contained a small calcareous 
nodule, imbedded in the choroid plexus. 

Occupying the substance of the right temporo-sphenoidat» 
lobes, was found a very hard mass about the size of a large 
walnut ; the brain substance around the mass being very deeply” 
congested. Section of the tumour showed it to be a cyst 
cayity, most probably gummatous, with calcified walls about 
4 in. thick. e contents of the cyst consisted of oil-globules 
and granular detritus, with numerous cholesterin crystals. 

There was no further trace of tertiary syphilis in the 
body; but all the arteries showed commencing calcareous 
degeneration. l 


Remarks—The peculiarities of this case are—l. that the 
tumour, which must have been present for some years, should 
not have caused any grave symptoms till three weeks before 
death. 2. The suddenness of the attacks, there being no aura 
epileptica, and the equally sudden ‘termination. 3. The spas- 
modic movements of the Jend and neck occurring some little 
time before any spasms occurred in the limbs. ; 


Bebietos und Wotices of Books, 


La Législation relative auœ Aliénés en Angleterre et en Écosse. 
Rapport des Missions remplies en 1881 et 1883. Par le 
Docteur A. Foviite, Inspecteur général des Services Ad- 
ministratifs au Ministère de Vintérieur. Paris. Baillidre 
et fils, 1885. ` 


Tas excellent précis of the English Lunacy Laws might well have 
been its funereal éloge, but “comes the accursed Budget with its 
shears, and slits the thin spun life” of the old Government, and 
withal of the new law; not to the advantage of any one, perhaps, in 
this particular regard, for the existing law relating to lunatics 
in England is irrevocably condemned ; and it is not probable that 
the penalty it must eventually undergo for its blunders and mis- 
deeds will be mitigated by delay. However, it is not our present 
purpose to venture, even in imagination, into the undiscovered 
country of the legislative future of England. Our task is to give 
some more or less adequate account of a report upon the lun 
laws of this very definitely discovered country by a great Freno 
official, and to appreciate the fair and logical criticism with which 
it is interspersed, to give a résumé of a résumé, an essence of an 
extract, if it so may be, without becoming absolutely obscure, in 
the essential brevity to which we are reduced. A Commission. 
was appointed by the French Government in 1881, having for 
~ its object the study of a projected revisión of the French law of 
lunacy of 1888, and of this Commission, M. Foville, the Author’ 
of the present Report, was appointed a member, on account 
of his position as Inspector-(feneral of the Administrative 
Services of the Interior—or of the Home Department—as we 
should say, and he wisely took advantage of the opportnnities 
afforded by the Medical Congress of the same year, which met 
in London, and of the Medico-Psychological section of that 
Congress, of which he was one of the Vice-Presidents. Perhaps 
the facilities for enquiry which he was thus able to enjoy may to 
some considerable extent account for the wide and sound know- 
ledge which he has acquired on the complicated subject of his 
investigations, but the excellence of the work he has done can only 
be attributed to the author’s own mental qualification for a task, 
simple enough in its design, though extremely difficult in its satis- 
factory accomplishment, For this précis is not only precise; it is, 
conbidering the limited space within which it is condensed (little 
more than 200 folio pages) extraordinarily complete; andit is so accu- 
rate, that its rare inacouracies are of that recondite kind that they 
would scarcely bo discovered by any one not actually engaged or 
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interested in the actual administration of the law. We think th 
there is an inaccuracy of this kind at page 31, where the Auth 
says that a patient (une malade, he has missed our expressive term 
ae KUn lunatio”) having made a demand that his mental state 
sball be decided by a jury, the demand must be complied with, 
unless the Lord Chancellor, having personally examined the 
patient, has recognised the fact that the patient 1s unable to form 
and express the desire to be tried by a jury. This we believe is 
not so, seeing that the right to be tried by a jury is a common law 
right which the Lord Chancellor himself cannot refuse. That which 
the Lord Chancellor can and does virtually do, is to make the legal 
representatives of the alleged lunatic understand in these trans- 
actions, that “ This demand for a jury not being the demand of the 
lunatic, who is not capable of making one, if it is persisted in, the 
costs of the inquisition will not be paid out of his estate.” And as 
such a demand is in fact the demand of the solicitors for the purpose 
of increasing their professional emoluments, such a threat is almost 
always efficient. Another inaccuracy of a similar kind on this same 
subject is the assertion (page 32), that the jury in an inquisition must 
be composed of twelve members, unless the Lord Chancellor orders it 
to be more numerous. The law really is, that a concurrence of twelve 
jurymen is necessary to a valid verdict of unsoundness of mind, and 
a greater number than twelve is therefore impanelled, in order to 
increase tho probability that twelve of them will agree to such a 
verdict. Again, thero is a small inaccuracy of the same kind in the 
statoment that the alleged lunatic is always visited and examined by 
one of the Lord Chancellor’s Visitors, who makes a special report 
to the Lord Chancellor on the result, before the inquisition. The 
fact is, that the great majority of inquisitions are held without any 
reliminary official examination. The statute provides that the 
ord Chancellor or the Lords Justices may send one of the Medi- 
cal Visitors to ascertain and report whether an alleged lmatio is 
in a state of mind which enables him to form and express a desire 
to have a jury, and under this power the Lord Chancellor or the 
Lords Justices are able to obtain a report they can rely upon, in 
any case where a jury has been demanded. Before this statute was 
enacted in 1862, it was not easy for the Lord Chancellor to obtain 
an independent report on an alleged lunatic whose sanity was de- 
fended. Some independent physician was occasionally appointed 
a referee by the Court for the particular enquiry, and his sealed 
report was taken up by one or other of the litigating parties who 
chose to pay the fee for it, and who occasionally fonnd that he had 
s0 paid for an opinion adverse to his cause. The present law is an 
improvement in the direction of simplicity, economy, and efficieucy. 
But surely it is only an instalment, and the criticism of the French 
Commissioner on the complicated and costly procedure by which 
alone moderate fortunes can be protected on behalf of those who are 
obviously and unquestionably insane, gannot long remain foreign to 
the knowledge and the attention of the Legislature. Our French 
critic, so fiiendly and appreciative of all that is worthy of approval, 
points ont that under our prosent Jaw, whenever some person, 
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a helpless idiot from birth, perhaps, living in some remote corner 
~of England or Wales, comes into possession of some small property 
which it is necessary to place under the protection of the law, by 
making the patient a Chancery lunatic, one of the Masters in 
Lunacy must transport himself a long distance, and proceed upon 
the spot to the formalities of an inquisition which never cost less 
to the lunatio than 1250 francs, the average untaxed costs being 2000 
francs for undefended cases. Surely, he says, an examination and 
report from one of those officials in lunacy, whose function it is to 
travel personally all over the extent of the Lord Chanccllor’s 
jurisdiction, would justify a i1elegation of the central authority as 
to the formal legal declaration of incapacity to the tribunal which 
~- is nearest to the residence of the lunatic. 

M. Foville is well aware of the provision which was made in 
1862 for the protection without inquisition of the properties of 
lunatics which did not exreed a capital of one thousand pounds, or 
an income of fifty pounds a year, and he is also posted up to the last 
change of our law in 1882, whereby this limit was extended to double 
the A eee amount; but he remarks that the number of lunatics for 
which the first provision has been utilised is scarcely more than 
twenty, and it is not known to what extent the enlarged limit has 
been taken advantage of. It is, moreover, to be remarked that this 
form of protection without inquisition does not extend to the 

errons of the lunatics. The property is made available, but the 
unaties themselves are neither visited nor protected. They may 
at present be called the Lord Chancellor's unprotected lunatics ; 
but it is very likely that they will not remain so, now that.the 
limits of the privilege are less restricted. M. Foville says that 
our proceedings are comprehensible as relating to certain doubtful 
and controvertible cases of insanity, or where considerable interests 
are involved, but he remarks that “ The measures I have described 
“{relating to Chancery lunatics] only apply to about 1000 insane 
persons, while the number of lunatics under treatment on the Ist of 
January, 1883, was 76,765. Has nothing then been done for the 
protection of tHe interests and the administration of the affairs of 
the 75,000 lunatics who are not under the direct and personal 
guardianship of the Lord Chanosllor? Nothing, or next to 
nothing; and it is not one of the things which are the least asto- 
nishing to French alienists who study the Legislature of England, 
which has provided for the protection of great fortunes without 
preoccupying herself either with little ones, or the numerous in- 
terests of small importance which concern the indigent insane, 
which in France are attended to by administiative commissioners, 
or are under the surveillance of hospitals or asylums” T 39). 

The Commissioners in Lunacy, remarks M. Foville, cannot 
habitually trouble themselves about the property of the insane who 
are under their protection. The only thing they can legally do is 
to report to the toed Chancellor, when they learn that a lunatio is 
not treated in a manner corr sponding with his supposed fortune. 
He says: 

“The Commissioners have thought it their duty to interfere 


VOL. VIIL A 2 E 


418 REVIEWS AND NOTICES OF BOOKS. 


with the finuncial interests of the insane, in order to indicate 
that which ought not to be done. In consequence of the im- 
possibility of obtaining a regular administration of the property 
of lunatics without an inquisition, their relatives and friends have 
found themselves reduced to expedients to evade this difficulty ; 
and for the purpuse of effecting a remedy for frequent irregularities, 
-the Commissioners in 1864 addressed a circular to the proprietors 
of asylums, desiring them not to give to their patients, under any 
circumstances, either the authority or the physical possibility of 
signing cheques, documents, or other papers, disposing of their 
possession or interest in their property.” 

In 1880, the Commissioners issued a new circular on the same 
subject, concluding with the following words, as translated from 
M. Foville: “The persons to whom lunatics are confided ought not 
only to refuse to their patients permission to transact business or 
-to sign papers, but if they suspect the friends of their patients of 
the wish to obtain such signature secretly, they ought to act in 
such a manner that it cannot be done.” 

This action of the Commissioners elicits from M. Foville the 
remark, that it confirms the opinion he hag expressed as to the 
insufficient protection afforded by the law of England for the 
porey of lunatics, other than that of the small number of 

unatics who have been found so by inquisition. He says: 

“For all the seventy-five thousand other lunatics, one of two 
things must be true; either they possess absolutely nothing, 
and have no interests at stake, whioh is absolutely inadmissible ; 
or their interests are either abandoned, or administered by the aid 
of subterfuges more or less irregular and blamable.” 

The dilemma is a very pretty one, and not to be avoided-; but 
something may be said in mitigation of our logical critic’s censure. 
The great bulk of small properties and of small businesses are 
capable of being administered without legal intervention. Thè” 
wife or child carries them on for the insane husband or father by 
cash receipts and payments. More important interests are often 
managed for the insane under irusteeship, or by* persons acting 
under the power of letters of attorney. On the whole, perhaps, we 
may say that this blot in our laws upon which M. Foville has put 
his finger, has not as yet created any great scandal. Its existence 
must be admitted, however, and if adequate investigation on 
the subject were to be made, it is highly probable that no little 
malversation of the property of lunatics would be discovered. But 
if the feeling of the publio is as strong as it has been represented 
to be against the interference of the magistrate with regard to 
the personal liberty of an alleged lunatic, it is scarcely likely that 
the public sywpathy would concur with any strong measures 
of judicial interference with every small property, interest, or 
business of every person insane, it may be, for a short time only. 

Moreover the property of lunatics è protected generally by the 
Jaw of the land to this extent, thut fraudulent dealings therewith 
could in mauy instances be brought within the lash of the criminal 
law; and even those who dealt with it in a careless and irregular 
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~ manner, could be made responsible for damage and loss under the 
~ civil law. No doubt a lunatic is an unsafe and risky person either 
to transact business for or with, but he can neither be robbed nor 
cheated without grave risk. Neither is he absolutely free to 
repudiate any business engagements, on the ground that he was 
not of sound mind when he entered into them. If a man be so 
insane that he is not able to understand the nature of an engage- 
ment into which he enters, and the other contracting party knows 
it, the contract is voidable by law, and yet a good deal of businesa 
is transacted by people who are not in their right senses which 
could not be repudiated. The Courts will do justice, according to 
the merits of each particular case. Justice, however, is so costly, 

_ that for the poor it is too often unattainable. 

And with regard to these circulars of the Commissioners in 
Lunacy, forbidding the proprietors of asylums from allowing their 
inmates to sign a cheque or to give a receipt, the good intentions 
of the Commissioners cannot be questioned ; but it certainly may be 

uestioned whether they were acting quite within the sphere of 
their proper jurisdiction when they issued these orders. A vast 
number of insane persons are confined in asylums who could not - 
possibly be interdicted by the operation of proceedings in Chancery, 
persons slightly insane, or partially insane, against whom no jury 
would find a verdict that they were of unsound mind, and incapable of 
managing themselves and their affairs. It would seem to be a strong 
measure, and also one which the Commissioners have no power to 
enforce, to insist that no person of this kind shall sign a cheque for 
the support cf his family, or a receipt for rent, interest, or dividend. 
Of course such acts may be of a questionable kind. They may, even 
have the appearance of extortion, as when a person detained in a 
private asylum has been unable to obtain his liberty until he has 
consented to sign a cheque in discharge of claims for his main- 
„tenance therein; and no doubt there may be many other kinds of 
business transacted by insane persons in a manner equally open to 
censure. But there are many other kinds of routine business 
which may be transacted, both innocently and honestly, by persons 
suffering from certain phases of mental unsoundness, which would 
scarcely be upset by any court of law. That there are so few 
cases brought into the Courts, in which a remedy is sought for 
malversation of the property of lunatics, would seem to indicate 
that the blot in our law in this respect is much smaller than 
our French ciitio has been led to suppose. Whether it is 
sufficiently important to justify legislation, is a further question. 
It certainly is not sufficiently grave and pressing to need that all 
insane persons should be liable to interdiction, as M. Foville 
maintains, and as the circulars of the Commissioners seem to 
imply. That which perhaps is wanted is an independent 
judgment of the capacities and requirements in this regard of each 
rtioular lunatic who is under control; and if the Commissioners 
had insisted that no busine% of any kind should be transacted by 
any person confined in any of the asylums under their direct 
control, without the knowledge and consent of one of their own 
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body, their demand would have been more in accordance with the 
infinite variety of the circumstances and conditions of the insane, =` 
and with their own functions of regulation and protection. It is 
quite a different matter for the Commissioners to issue their fiat, 

or defiat, that no cheque or receipt shall be signed by any inmate 

of an asylum, from the refusal or permission of a Commissioner or 

of Commissioners cognizant of the ciroumstances in a particular 
instance. 

And this remark leads to the criticisms in the Report we are 
examining, which are directed against the constitution and funo- 
tions of the Board of Commissioners themselves (Pp. 53). While 
rendering full justice to the important results which the Com- 
missioners have achieved by the vigorous impulses which they have 
given to their branch of public assistance, to the uniform regularity 
which they have introduced into a highly complex machinery of 
legislation, to the punctuality with which they have discharged 
their functions of surveillance, and to the balance they have main- 
tained of firmness and courtesy which ought always to exist 
between persons exercising liberal professions, M. Foville proceeds 
to comment upon the present insufficiency of inspection. 

“Tn this order of ideas is to be remarked the inequality which 
exists between the measures of surveillance taken in relatiun to 
those insane persons who are interdicted [that is to say, the 
Chancery Lunatics], and those who are not, the Visitors occupying 
themselves with the individual surveillance of the former with a 
method of extreme particularity, while the Commissioners are only 
able to devote to the second an attention which is superficial and 
of small efficiency.” 

“ To this one adds that without doubt they [the Commissioners] 
are able to assure themselves of the general good appearance of the 
asylums, and to watch that legislation be Ta in its entirety. 
But the detaile must of necessity escape them; they are not able te-— 
descend into the individual examination of the patients; the 
complaints of each of the patients in confinement are not studied 
with the care which they adinit of; the aim of thedaw, which was 
to surronnd individual liberty with the most earnest guarantees, is 
not sufficiently attained” (p. ek 

The French Inspector-General makes further comments, that the 
visits of the Commissioners to the insane detained in workhouses 
are but accidental, and that the indigent insane under domestic 
treatment receive no visits from them at all; and that the 
Commissioners and the Visitors, discharging analogous functions, 
constitute two distinct Boards, to the evident waste of labour, time, 
and money, exclaiming, “ N’est-ce pas là un véritable gaspillage de 
travail, de temps, et de argent?” With regard to these imperfeo- 
tions, M. Foville thinks that future legislation will be able to porfect 
the work of 1845, the results of which, however, have been too good to 
make it possible that it should be eptirely reversed. No one, he 
thinks, is disposed to question the principle, that the surveillance 
of the insane should be exercised by the State; far from that, he 
says, the general conviction is that it should be more extended and 
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., more particular, in order that it may afford a better guarantees of 
good service. 

M. Foville concludes this chapter of his Report with a brief 
account of the parallel public service in Scotland, for which he has 
no adverse criticisin, but which he makes to serve as a contrast to 
the defective system in this greater country. Concerning the 
guarantees for the protection of the insane, he says that the 
Inspections of the Scotch Commissioners take the first rank, and 
that they are to be distinguished from the visits of the English 
Commissioners, in that while the English Commissioners make 
their visits in pairs—of a physician and æ barrister—the Scotch 
Commissioners go alone, but they go often. And he concludes by a 

` quotation from the address given by Dr. Lookart Robertson at the 
ternational Medical Congress. 

“ Qest seulement en Écosse que ensemble du service des aliénés 
du royaume se trouve réellement bien connu et bien contrôlé par 
le Bureau des Commissioners” (p. 60). 

Whether the above opinions are well founded on the actual state 
of affairs in this country, most of our readers will be able to judge 
for themselves. For us thus much is certain, that this State paper 
from the great centre of Continental civilisation, from the country 
where the humane and scientific treatment of the insane had its 
origin, has dealt with our merits and defects in a manner which 
manifests a very remarkable knowledge of its most complex 
subject. It is quite evident that the reporter has met with 
ready help and instruction in his investigations, and indeed 
in his Preface he mentions many names of those to whom he 
recognises that his thanks are due in this respect ; foremost among 
whom he names Dr. Hack Tuke, who, ever since the Medical 
Congress, when M. Foville’s investigations commenced, “ ma cessé 

_ d'être, pour l'auteur, un guide et un auxiliaire d’une complaisance 

infatigable.” The report, however, has not been written for us, 
but for the instruction and guidance of the French Government, and 
it affords a striking contrast to the Blue-book on the lunacy 
legislation of foreign countries which has been issued by our own 
government during the past Session, sapposably as a guide for our 
own legislation. This French Blue-book, or publication which 
corresponds with a Blue-book, is comprehensive, though condensed, 
critical, appreciative, admirably arranged, and on the whole ve 
accurate. There is no publication we know of in the Englis 
language which affords, within moderate limits, so readable and 
reasonable an account of our lunacy laws and practice; while our 
own Blue-book on the lunacy legislation of foreign countries is 
a rudis indigestaque moles, or monument of consular methods how 
“not to do it” Our criticism has naturally been directed to 
those parts of the publication in which our methods are most 
criticised, or to those parts with which we are not wholly in 
accord, and we have refrained, as unnecessary, to comment upon 
those portions of the work in which our lunacy laws have 
undergone a process of précis by a masterful hand. With matters 
of this kind we must assume that our readers are fairly well 
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acquainted from other and native sources of information, and .-. 
yet for our own countrymen who wish to obtain a brief and 
preciso, and a generally accurate view of our lunacy laws, we 
can strongly recommend a perusal of this foreign, but most well 
informed and appreciative exposition of them. 

JOHN CHARLES BUOKNILL. 


Etudes Cliniques sur la Grande Hystérie, ou Hystéro-épilepsie. 
Par le Dr. PauL RIoHER. Second edition, 1 vol., 8vo., 975 | 
pages, with 10 plates, and 197 figures. Paris: Delahaye, 1885. 


We have given a full analysis of the first edition of Dr. Richer’s 
excellent monograph in the January number of ‘ Bram,’ 1882. As 
it now appears, the book does not only bear evidence of careful 
revision throughout, but is enlarged by about 250 pages of fresh 
material, and its pages are enriched with many new specimens of 
the author’s powers as a dranghtsman. Among the latter we observe 
a plate of etchings giving a synoptical view of over 80 figures, 
illustrating the four phases of the hyst-ro-epileptic attack. ith 
reference to the name hystero-epilepsy, it will be noticed that it is 
apt to convey a false impression. A pate of cardinal importance 
in Profes:or Charcot’s teaching is that the disease which goes 
under that name is not a combination of hysteria and epilepsy, but 
hysteria pure and simple, pushed to its fullest development. It 
is indeed impossible to define a limit between this “ hysteria 
major ” and the ordinary hysterical attack ; the differences between 
the two are not qualitative, but quantitative. This subject is 
fully discussed and illustrated by Dr. Richer. oe, 

‘typical cases of hystero-epilepsy are rare; of the four periods 
of the fit some may be ill-defined, or absent; others mav predomi- 
nate to such an extent as to overshadow all other manifestations. 
Hence a large number of varieties are observed, which is still 
further increased by the admixture of other elements. To the list 
of those described in his first edition, the author adds a variety 
with syncopal attacks, and two with exaggeration of spasmodic 
phenomena, noticed in the prodromal and in the fourth, or delirious, 
period respectively. 

Dr. Richer has brought together into one chapter, now extending 
over 800 pages, a vast amount of most valuable information con- 
cerning hypnotic and allied phenomena among hysterical patients. 
A portion of it already existed in the first edition, and will be 
found analysed in our previous review. The physio-psychological 
importance of the facts now fully described by the author, and of 
the experimental results obtained by him and others, will be best 
realised on a perusal of his present®acouunt. Hystero-epileptic 
and hypnotisable subjects who present the phenomena of neuro- 
muscular hyper-excitability, suggestion, and the like, have with 
much 1eason been called “ the frogs of the experimental psycholo- 


REVIEWS AND NOTICES OF BOOKS. 423 — 


gist.” The innermost springs of our mental constitution, the 
“mechanism of our psychical life, are laid bare; and whilst so 
exposed to our view, they appear enlarged as under a microscope. 
In the normal state man thinks he is free, self-determined ; but 
here, as Spinoza forcibly puts it, “he dreams with his eyes open.” 
It is an illusion of the “ inner sense,” exactly as the existence of the 
outer-world, as we see and feel it, is an illusion.of the external: 
senses. In both cases consciousness is an epiphenomenon, not of 
the individual nerve-activities, but of the resultant of these activi- 
ties. Hence, not being directly informed of these processes of 
manufacture, the human mind naturally falls into errors which 
a observation and experimentation can correct. 

t is becoming daily more evident that the methods of physio- 
logical psychology, including psychophysics, must eventually 
occupy at least as important a place in science as the introspective 
and analytical methods hitherto almost solely employed by students 
of the mental processes. The comparative method too, from the 
evolutionist’s point of view, is full of promise, though beset with 
danger from the natural tendency of man to create mimds after his 
own image, and to endow mechanisms with consciousness. A 
corrective to this-iendency is happily found in the experimental 
study of morbid psychology, through which the almost boundless 
expause of the subconscious stratum of mental life is beginning to 
be revealed; and our debt of gratitude to Prof: Charcot for the 

- impulse he has given to this department of science bids fair soon 
to equal that we owe him already as neuropathologists in the 
narrower sense. : 

The artistic powers.of Dr. Richer have found a congenial field 
for their exercise in an Appendix (‘“L’hystérie dans lart”), in 
which he reproduces some apicient delineations of the phenomena 
of so called “ possessions.” The historical and moral interest pre: 
~«sented by the recent investigations into the question of hysteria 
scarcely yields to their importance from a medical standpoint. 
A. DE WATTEVILLE. 


A Treatise on the Diseases of the Nervous System. By JAMES 
Ross, M.D., LL.D., Senior Assistant Physician to the Man- 
chester Royal Infirmary, &e. 2 vols. 8vo., pp. 1023 and 1047. 
London: Churchill, 1883. 


Ws reviewed the first edition of this great work in ‘ Brain,’ Jan- 
nary 1882. We may say at once of the second edition, which we - 
heartily welcome, that it is even better than the first. There is 
~ no work dealing with neurological subjects which, so far as we can 
judge, is at the same timeo practical and so philosophical. It is 
one which the advanced Neurologist will frequently consult, and 
one by aid of which the beginner of the special study of nervous 
diseases will be able to start well, that is, to start metbodically, 
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Again, by it the practitioner will be helped to deal with partioular 


cases of nervous disease, to recognise their real nature for medice- ` 


mentation and general care. We may condense the foregoing several 
statements by saying, that Dr. Ross has “ made nervous diseases 
easier” to the scientific investigator, to the practitioner, and to the 
medical student. In particular we would commend this work to the 
young alienist physician, who, indeed, before he begins the special 
study of insanities, the most difficult of all diseases of the nervous 
system, should have a good knowledge of the comparatively simple 
diseases of this system. Wb say this, not only because Dr. Ross’s 
book gives a account of these simple diseases, but also on 
account of its great accuracy, clear method, and great insight. It 
is a very inspiring book; to read it carefully is a discipline, a 
training for wide and yet precise observation. Repeating from 
. the former review our remark, that the book is too good for mere 
praise, we shall try to content ourselves for the rest by merely 
giving some account of the principal changes from the first edition. 

In this edition the Author supplies fall and definite references to 
the very many books and papers he has consulted. Much of the 
text is new, in the sense of being greatly revised and considerably 
altered. We now refer to partioular changes. There are some 
changes of opinion as well as developments of views previously 
taken. The Author (I. p. 162), has given up the theory that 
tendon reactions are trne reflexes, and has adopted Westphal 
and Waller’s theory of direct action. The Article on Diseases of 
the Optic Commiesure and Tracts is much altered, and almost re- 
written. Dr. Ross has abandoned Oharcot’s hypothesis of a supple- 
mentary crossing of the fibres of the tracts. The Anatomical and 
Physiological Introduction (p. 747) to Diseases of the Spinal Cord 
and Medulla Oblongata is rearranged, but not much altered. It is 
one of the most valuable parts of the work. Tho Chapter on 
Poliomyelopathies is considerably altered. Dr. Ross has given up 
the theory of the nervous origin of pseudo-hypertrophic paralysis, 
adopting the myopathic theory. Yet the disease is still described 
by him along with atrophic forms of paralysis, because of its 

inical affinities, and for the sake of its discrimination from 
progressive muscular atrophy. Passing over much, we come to 
the second volume, which begins by a chapter, almost entirely 
re-written, on Progressive Locomotor Ataxy. The account given 
of this disease constitutes a valuable monograph; besides being 
well up to date as to what other observers have done, we have in 
it the Author's mature opinions on important questions still in 
‘dispute. We may here remark that in the narration of cases of 
disease of the spinal cord he has personally observed, the Author 
shows well the thoroughly practical side of himself; in quotations 
we gave in our review of the first edition, there was displayed his 
philosophical side. Both sides are well seen in the admirable 
Anatomical and Physiological Introdgction to Diseases of the 
Encephalon. This introduction is, except for rearrangement, little 
different from that in the first edition. Passing on to the parts 
devoted to diseases of the encephalon, we especially note (p. 449), 
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as being very clear and most excellent, the “ special consideration 
of Hemispasm, along with Paralysis, as it ocours in Infancy.” 

Dr. Ross, p. 498. quotes from ‘ Brar, Vol. VI. 1883, p. 99, a case 
recorded by Dr. Thomson, of Oldham, in which conjugate deviation 
of the eyes (it had existed for four months) was removed by 
trephining. The patient was seen by Dr. Ross, who made observa-. 
tions on the boy’s condition both before and after the operation. 
The case is a very remarkable one, quite unique, we believe. The 
Chapter on Neurasthenia is an original contribution to a subject 
which has been more written about than methodically studied. If 
this morbid affection is little serious in the sense of involving no 
direct danger to life, it is yet a very serious malady in the 
misery and incapacity it causes. It is an exceedingly complex 
disease, if disease we may call it. Dr. Ross's account of it is a 
very able one, and we think that it is so mainly because he comes 
to its consideration after having disciplined himself by careful 
and exact preliminary work on the simpler and, so to say, “ coarser” 
diseases of the nervous system. This previous work enables him 
to make generalisations of this complex of symptoms after careful 
analysis. Hence we consider the statements he makes, from his 
personal observation of cases of this morbid affection, to be of more 
serious importance than those of many writers who have not 
worked at the nervous system “from the bottom upwards,” and 
whose wide generalisations on so complex a subject as neur- 
asthenia being made without prior analysis, are complete in a 
sense, but vague and non-realistic. 

We have given sufficient illustrations to show the value of this 
edition, and im concluding our notice of it we can, without any 
misgivings, commend it strongly to all classes of our readers, to 
the Student, the General Physician, and the Neurologist. 

f J. HucuLINas-JACK80x. 





Lectures on the Diagnosis of Diseases of the Brain, delivered 
at University College Hospital, by W. R. Gowrrs, M.D., 
F.R.C.P., Assistant Professor of Chemical Medicine in 
University College, Physician to University College Hos- 

ital and to the National Hospital for the Paralysed and 
pileptic. London: J. and A. Churchill, 1885, pp. 246. 


Tas work consists of eighteen Lectures, of which the first three 
are devoted to the medical anatomy of the brain. The arduous 
task of presenting sh: rtly but clearly the present position of this 
question has been admirably performed, and the reader finds 
himself in presence of a pigture which in its way is unique. The 
anatomy is constantly considered from a Po ES standpoint, 
and in strict relation with the object of the book. Lectures 4, 5, 
6, 7, and 8, are devoted to the consideration of motor, sensory 
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and cranial nerve-symptoms. Lecture 9 to mental symptoms. 
Affections of speech are discussed in the 10th Lecture. Various 
ptoms—such as headache, vertigo, vomiting, ophthalmoscopic 
changes—in the llth and 12th. The remaining Lectures are devot: d 
to the diagnosis of the seat of the disease, localization, diagnosis 
of the nature of the lesion, diagnostic pathology, and pathological 
It is unnecessary to criticise the matter of this work. The repu- 
tation of the author isa sufficient guarantee of its accuracy. As 
yegards the manner in which Dr. Gowers has performed his task, 
_ it may safely be said, we think, that the work is as well done as 
could be. It meets a distinct want which no existing book supplies. 
Indeed it would be necessary to cull from a large number of books 
in order to collect anything like the amount of information which is 
to be found in this work. OF necessity, in order to bring the subject- 
matter into the compass of a moderate-sized volume, the composi- 
tion is extremely condensed; and the book is therefore not easy 
reading. Those who open it with the idea of getting a short 
cut to acquaintance with the most intricate of all problems in 
practical medicine, will be disappointed. It presents no superficial 
glimpse of the subject, but every page is full of advanced and 
solid instruction, which requires und deserves the must careful 

and repéated study. 

T. Buzzarn. 


Gbstracts of British and Foreign Journals. 


Pitres and Vaillard on Peripheral Neuritis. (Archives de 
Physiologie, Nos. 1 and 2, 1885, pp. 107-208).— Two further instal- 
ments of the valuable researches which are being made by MM. 
Pitres and Vaillard into the pathology of peripheral nerves, and of 
whioh Abstracts appeared in a former number of this Journal (Vol. 
VI. p. 555) are before us in papers entitled “ Contribution à l'étude 
des gangrénes massives des membres d'origine neuritique,” and 
“ Altérations des nerfs périphériques dans deux cas de manx pir- 
forants plantaires, et dans quelques autres formes de lésions tro- 
phiques des pieds.” The Authors have recently had the oppor- 
tunity of making post-mortem examinations in two cases of ex- 
tensive gangrene of the feet and legs, where there was no diseasé 
of the heart or blood-vessels to account for it, but in which, never- 
theless, marked changes, amounting to almost total degeneration, 
were found in the nerves of the affected parts. One case was that 
of a young girl, the subject of chronic brain-disease, in whom, 
after years of suffering and increasing imbecility, and without any 
apparent cause to determine it, gangrene appeared in the fest, ran 
a rapidly destructive course, and, after sloughing patches had 
arisen in other and various parts of the body, ended fatally. 
Leaving aside the pathological changes found in the brain, of 
which full adcount is given in their papers, and which have no 
immediate bearing on the state of the nerves, there was exten- 
sive sclerosis in the antero-lateral and posterior columns of the cord, 
and in the nerve-trunks immediately contignous to the gangrenous 
ares were found those degenerative changes which were described 
in the former Abstract. Nerves in other parts of the body were 
found quite healthy, and so also were the spinal roots. Their 
second case was that of an elderly woman who for some months 
had suffered from an unusual sense of fatigue in the legs, with 
more or less aneesthesia in the soles of her feet. Thensuddenly her 
feet became oedematous, passed into symmetrical gangrene, and in 
a few days the patient dief. Like changes were found here also in 
the peripheral nerves, but in neither case was any disease in the 
organs of circulation or sign of obstruction in the vessels discover- 
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able to account for the gangrene. The authors therefore conolude 
that the peripheral neuritis was the determining, though not perhaps 
the immediate cause of the gangrene. It is obvious, at any rate, that 
this peripheral neuritis is a more satisfactory explanation of those 
cases of spontaneous symmetrical gangrene which come on in the 
absence of vascular disease than is offered by the theory which 
ascribes it to some functional vaso-motor disturbance whereby a 
permanent contraction of the capillaries is induced and the parts are 
starved of blood. The authors ask whether the symmetrical gan- 
grene in Raynaud’s well-known cases, in which no examination of 
the nervo-trunks appears to have been made, may not also have been 
due to peripheral neuritis; and they point out how many events 
in their histories warrant the suspicion of some preceding nerve per- 
manent condisturbance and degeneration. Such, for example, were 
the painsin the limbs, the occasional bulle fullowed by ulceration, 
desquamation, smoothness or sclerodermic state of the skin, and the 
fall or dystrophy of the nails, phenomena which frequently per- 
sisted fur a long time before the appearance of the gangrene, and 
which can have been but little dependent on simple vaso-motor 
disturbance, which is at best an unproved theory. They refer to 
the recent observations of Déjérine and Leloir (also recorded in 
‘Brar, Vol. VL) in support of their own views. Little less im- 
portant, however, than the examination of the two cases which are 
the chief text of their paper is that made of the peripheral nerves 
in a case where the gangrene was unquestionably due to embolio 
plugging of the main vessel of the affected limb. Here the nerves 
were found perfectly normal, and it seems safe, therefore, to conclude 
that the neuritis is not itself induced by the gangrenous inflam- 
mation in the immediate vicinity of the nerves affected, a view 
which might perhaps have been entertained in the absence of this 
established fact. 

The second contribution on the peripheral nerve changes in 
cases of perforating ulcer, so-called, contains less that is new, 
but is nevertheless a valuable addition to our knowledge of 
this disease. The paper deals especially with the changes which 
are met with at a distance from the seat of the ulcer, for the 
Authors have examined the nerve-trunks throughout their whole 
course, and thus discovered well-marked changes even in the 
sciatic itself, though less in degree than in more peripheral parts. 
In one of their cases degenerative chaifves were found in several 
other nerves than those leading to the perforating ulcer, in whose 
arce of distribution, however, no se-called trophio changes had 
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arisen. The existence of a peripheral neuritis is evidently there- 
fore not of itself sufficient to determine the “ ulcer,” and some other 
causes must be at work. What these are it is difficult to say, 
although no reference is made to the view, that continuous pressure 
on parts deprived of natural nerve-supply may have a potent 
influence in causing local ulceration, and allowing of its spread 
when once it has been started. A large part of this paper is 
devoted to meeting the objection raised by Michaud to the nerve 
origin of this disease. In a case recorded by him, Michaud had 
found degenerative changes in the nerves immediately adjoining 
the “ perforating ulcer,” but regarded them as of no significance in 
relation to the local sore, because he had met with precisely similar 
changes in the nerves of patients having no perforating ulcer at 
all. MM. Pitres and Vaillard ndmit that changes are by no 
_ Means uncommon in the extreme periphery of the nerves of the 
toes, but in their experience they have been found only in cases 
where there have been at the same time such alterations in the 
skin or nails as really amount to trophic disturbance. It is by no 
means true that degenerative changes are constantly present, for 
in healthy adults and in young children the nerves are invariably 
quite normal. In addition to the cases of perforating ulcer, the 
Authors briefly record several other cases where there were so- 
called. trophic changes in the nails and skin, and where undoubted 
degeneration was present in the terminal branches of the nerves in 
the affected parts, and they believe that this is a very common 
association. It must, however, be admitted that “trophic” changes 
' cover a very wile field, and that all sorts of conditions seem to be 
included in the phrase. Coloured plates of the pathological changes 
in the nerveg examined accompany both papers; of the first of 
which it may be said that it offers, if not an entirely new, at any 
rate a more probable explanation than hag hitherto been afforded 
of symmetrical gangrene. Thus light is thrown upon such a 
condition as that recently recorded by Dr. Finlayson, of Glaagow, 
in the Medical Ohrontcle of January, where symmetrical gangrene of 
the extremities—fingers and toes — occurred as the closing scene of 
a case of very wide-spread scleroderma adultorum, und where no 
other disease was found post-mortem than “ pulmonary tuber- 
culosis,” and nothing whatever to account fur the gangrene. The 
history of the case shows that there had been considerable sensory 
disturbance for some timegn the hands and feet, and the reseurches 
of MM. Pitres and Vaillard seem to supply the desired explana- 
tion of the various phenomena. Scleroderma has, it is true, been 
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often looked upon as the cutaneous expression of some nerve disease, 
but here we have a case in which symmetrical gangrene was 
superadded to it, and if the one condition find a real canse for its 
origin and progress in peripheral neuritis, it seems more than 
probable that the cause of the other condition lies also in the same 
morbid process. 

Heeasert W. PAGE. 


Anatomo-Clinical Researches on Bilateral Sclerosis conse- 
cutive to Unilateral Lesions of the Brain, Prrres (Archives 
de Physiologie, Feb. 15, 1884, p. 142). ` 

A series of ten cases of hemiplegia is given, in which there was 
found, post-mortem, an unilateral lesion of the cerebrum with 
descending sclerosis in both lateral columns of the cord. 

a. The duration of the cerebral lesion varied from five months to 
six years; the position was—twice in the cortex (motor area), 
seven times in the central part of the brain (especially middle part 
of internal capsule), once both the cortex and the central part was 
involved. The lesions were sometimes on the right, sometimes on 
the left side. Their character was—seven times old hemorrhage, 
three times yellow’ softening (generally of moderate extent). 
There was therefore nothing special in their character or position 
to account for the peculiar bilateral degeneration of the cord. 

B. At the level of the peduncles, pons, and medulla, there was 
the usual degeneration of the pyramidal tract, viz. on one side 
only, the same side as the cerebral lesion. 

y- From the level of the deoussation of the pyramids down- 
wards, there was degeneration in both lateral columns of the cord, 
In four cases the lateral column of the hemiplegio side (side 
opposite the cerebral lesion) was more markedly degenerated than 
that of the sound side.’ Upon the hemiplegic side there was what 
` the author calls “ massive sclerosis,” t.e. dense fibroid tissue with 
scanty nuclei, permeated by thick-walled vessels, and containing 
very few nerve fibres; upon the other side the sclerosis was 
“ reticulated,” i.e. the fibroid tissue formed meshes of variable size, 
containing from one to twelve healthy fibres. 

In six cases the degeneration was symmetrical. In these cases 
the area of degeneration extended further forwards than the usual 
area of the crossed pyramidal tract, and the degeneration itself 
was less dense and massive than is usual in unilateral descending 
degeneration. . 

The cerebellar tracts were unaffected. 
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` The columns of Türok (đireot pyramidal tracts) were normal in 
four cases, and in six slightly altered. There appeared to be no 
relation between the sclerosis of the columns of Tūrok and that of 
the lateral columns; thus in the six cases of symmetrical bilateral 
sclerosis, Tiirck’s columns were twice symmetrically sclerosed, 
twice unequally sclerosed, once sclerosed on one side only: while 
in the four cases of asymmetrical bilateral sclerosis, Tiirok’s 
columns were once healthy, once sclerosed on one side only, and 
‘that on the same side as the most marked lateral sclerosis (hemi- 
plegio side). 

Rest of white substance and grey substance was practically 
‘normal. 

This bilateral descending sclerosis may be more frequent than 
is generally thought, for in forty cases of old hemiplegia, Pitres 
has met with ten examples of it. 

Possible explanations : 

(a) Charcot’s hypothesis, that as the crossed pyramidal tract 
passes down the cord, it undergoes a second decussation, fibres 
passing from it through the anterior commissure to the corre- 
sponding tract of the opposite side. 

But in the first place, Pitres could find no degeneration in the 
anterior commissure; and secondly, the bilateral sclerosis was 
developed, not gradually as the sections passed down the cord, but 
suddenly at the level of the decussation of the pyramidals. 

(8) That at the region of their decussation, where the two 
pyramidal tracts are in close anatomical relation to each other, a 
” diffusion. of the lesion takes place from the diseased to the healthy 
tract, giving rise to secondary descending degeneration in the 
latter. . f 

Piires inclines, on theoretical grounds, to rejeot this hypothesis, 


_ and he could find no anatomical evidence for it. 


(y) The author’s own hypothesis is as follows : 

That in addition to the variations which are at present known 
in the decussation of the pyramids, viz. that each pyramidal tract 
may at the decussation pass either wholly into the crossed 
pyramidal tract of the cord, or partly into this, partly into the 
direct pyramidal tract, and in a variable proportion into either, 
another variation is possible, viz. the pyramidal tract may here 
pass partly into the pyramidal tract of the opposite lateral column, 
partly into that of the lateral column of the same side, 

As regards the symptomatology. 

Diminution of gross muscular force on the non-paralysed side, is 
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too common an occurrence in hemiplegia to be connected with this 
bilateral sclerosis. 

Bilateral exaggeration of tendon-reflex does not necessarily 
accompany the bilateral sclerosis, and may occur independently of 
it. This the author’s observations, here and elsewhere, show. 

Double ankle-clonus has not as yet been shown, anatomically, to 
be connected with it. 

Contracture of both lower limbs only occurred twice in the ten 
cases; and in one case (elsewhere published) of double contracture ` 
there was only unilateral sclerosis. 

These facts are certainly not what we should expect, but we 
must remember that the spastic phenomena are only indirectly 
connected with lateral sclerosis: being due probably to the 
irritation of the anterior. cornual cells set up by the lateral 
sclerosis. : f 

The only symptom which Pitres thinks can be as yet connected 
with the double lateral degeneration, is a certain loss of equilibrium, 
a difficulty in standing and walking, which is experienced by some 
hemiplegics, who so far as the muscular power of the paralysed leg 
is concerned ought to be able to walk well. It is, he thinks, a 
want of co-ordinating power for the complex muscular movements 
required for these acts, which need the combined action of the 
muscles on both sides of the body. 


On the relations between Ankle-clonus and Knee-jerk. 
FLEURY (Revue de Médecine, August 1884, p. 656).—The author 
finds that the patellar tendon-reflexes are not always exaggerated 
‘in cases where ankle-clonus is present. In five cases observed by 
him there was ankle-clonus, but the patellar tendon-reflexes were 
normal. In three others, there was ankle clonus, but the patellar 
tendon-reflexes were feeble or absent. Further, in five cases of 
nervous disease where there was both exaggeration of patellar 
tendon-reflex and ankle-clonus, he found that by applying Esmarck’s 
bandage the ankle-clonus could be removed without modifying the 
patellar tendon-reflex ; hence the two phenomena cannot depend on 
the same caure. 

J. A. OrurroD, M.D. 


BRAIN. 


JANUARY, 1888. 


Original Articles. 


FURTHER OBSERVATIONS ON ALCOHOLIG 
PARALYSIS. 


BY J. DRESCHFELD, M.D., F.R.0.P., 


Professor of Pathology, Viotorta Universtiy ; Phystotatt, Royal Infirmary, 
Manchester. 


Snice my last communication! the subject of Alcoholic Paralysis 
has received a great deal of attention from different observers. 
In this country Hadden? has described two fatal cases, in one 
of which a complete autopsy was made :—in France a thesis by 
Oettinger? has been published, treating fully of the history, 
' -symptoms and pathological anatomy of alcoholic paralysis ; and 
another thesis, treating more of those cases which simulate 
locomotor ataxy, is about to be published. In Germany several 
papers on this subject have appeared. The more important are 
by Léwenfeld,* Strimpell,® Knicke,* Lilienfeld,’ and Schulz,’ 
who gives an almost full analysis of the hitherto published fatal 
cases. Of American neurologists, Hun? has contributed one 
paper containing the report of two cases, one of which ended 
fatally. 

1 < BRAIN, July, 1884. 2 < Path. Trans., 1885, p. 49. 

3 í Étude sur les paralysies alcooliques, Paris, 1885. 

+ ‘Arch. f. Psychiatrie,’ xv. p. 488. 

8 «Berl. Klin. Wochensohr.,’ 1885, No, 82. 

* «Deutsch. MedicinaBZeitung, 1884, No. 72. 

1 t Berl, Klin. Wochenschr.’ No. 45, 1885. 


- 8 < Neurol., Centralb.,’ 1885, Nos. 19, 20 and 21. 
3 «American Journal of Med. Science,’ April, 1885. 


VOL. VIII. . . 2 
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Within the last twelve months I have seen quite an un- 
usually large number of cases of alcoholic paralysis, and several 
others have come under the notice of my colleagues at the 
Manchester Infirmary. Considering the widespread atten- 
tion which this subject has attracted, it may not be out of 
place to briefly relate some of these cases, and to touch upon 
some points relating to the history, aympiomaroleey, and 
prognosis of alcoholic paralysis. 

Concerning the history of alcoholic paralysis I find that 
Magnus Huss' has been credited with having given the first 
description of a paralytic form of chronic alcoholism. . On ~ 
looking up the literature of the subject, I found, however, that 
an American writer, Dr. James Jackson, had as early as 1822-3 
given a very succinct and at the same time very accurate and 
complete account of alcoholic paralysis. The affection itself, 
the author names from the most prominent symptom arthro- 
dynia; he states that he chiefly observed the disease among 
females, and that it is produced by “ ardent spitits.” 

Dr. Jackson not only describes the pain, the paralysis and 
atrophy, but also gives an account of the “glossy skin”—~a 
trophic change well marked in some of the cases recently 
seen by myself, and which has also been observed by others.” 
Dr. Jackson’s description of the disease is worth quoting, 
especially as the original is not very accessible. “This 
arthrodynia comes on gradually. It commences with pain in— 
the lower limbs, but especially in the feet; and afterwards 
extends to the hands and arms. The hands may be affected 
first in some instances; and in all cases in an advanced state, 
the pain is more severe in the feet and hands, than in the 
upper parts of the limbs. The pain is excruciating, but varies 
in degree at different times. It is accompanied by a distressing 
feeling of numbness, After the disease has continued a short 
time, there take place some contractions of the fingers and toes 
and inability to use these parts freely. At length the hands and 


1 ¢ Alcoholismus chronicus,’ 1852. t 

2 The paper is contained in the ‘New England Journal of Medicine and 
Surgery; ” Boston, vol. xi. (third series: vol. i. No. 4,) 1822, p. 851 “On a pecu- 
liar Diseaso resulting from the use of Ardent Spirite.” 

3 Octtinger, p. 37. 
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feet become nearly useless, the flezor museles manifesting, as in 
~ other diseases, greater power than the extensors. The .whole 
body diminishes in size, unless it be the abdomen, but the 
face does not exhibit the appearance of emaciation common 
to many visceral diseases. The diminution ts especially 
observable in the feet and hands; and at some time the shin of 
these parts acquires a peculiar appearance. The same appear- 
ance is noticed, in a slighter degree, in the skin of other parts. 
This appearance consists in a great smoothness and shining, 
with a sort of fineness of the skin. The integuments look as 
— if tight and stretched without rages or wrinkles; somewhat as 
when the subjacent parts are swollen, but the skin is not 
- discoloured. Yet in this disease there is not any effusion under 
the skin, and the character which this assumes, arises from some 
change in the organ itself.” . . . (The italics are my own.) 

‘The pains, present in the pseudo-ataxic form, have likewise 
been noticed by this accurate observer, for he says, “ The most 
characteristic symptoms are manifested in the limbs; but the 
pain is not limited to these, and other symptoms are exhibited 

` in other parts. The pain sometimes shoots suddenly up one or 
both legs, and in one case it frequently passed up the back and 
then forward to the pit of the stomach, taking the course of 
the diaphragm.” 

According to the more prominent symptoms, I have divided 

— clinically this peculiar affection into two groups: the alcoholic 
ataxia, and the alcoholic paralysis. This classification has 
been adopted also by several authors—Léwenfeld, Moeli, 
Schulz, Striimpell and Krticke—who speaks of it as “ Pseudo- 
tabes of alcoholics.” 

In considering the ataxic form, we have to distinguish 
between those cases where there is marked inco-ordination 
without much paralysis, and those where the gait resembles 
the ataxic gait, but is in some measure due to the paralysis of 
muscles of the lower extremity. The ataxic form represents 
a milder type; pathologically, however, as is evident from the 
cases reported by Déjérine,’ Moeli,? and the case given below 
it is the same affection, namely, a peripheric neuritis. 


1 < Arch. de Phys. norm, et path., 1884, No. 2. 
2 «Charité Annalen,’ 1884. ` 
2 F2 
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Of the purely ataxic form I have observed three cases, two of 
which have quite recovered, whilst the third died from uremia, ~~ 
due to a contracted; gouty kidney. 

The first case was a man, æt. 32, whom I saw with Mr.: 
Fitzmaurice, of Bury. The patient had been for some years ` 
a heavy drinker, and had also indulged, to an extraordinary 
and almost morbid degree, in venereal excesses, but has never 
had syphilis. He complained of severe, lancinating and 
shooting pains in the lower extremities, sometimes in the 
upper extremities ; both lower extremities showed some spots 
of anwsthesia and of retarded sensibility; the muscles of the ~ 
calf were painful on pressure; there was no atrophy or paralysis 
of either upper or lower extremity, but there was marked inco- 
ordination. With his eyes open the patient could walk fairly 
well, and lifted the feet well from the ground, the heels coming 
down first; with his eyes shut, he showed marked ataxia; there 
was also distinct inco-ordination for finer movements in the 
upper extremities ; the tendon reflexes were absent ; no Argyll- 
Robertson symptom; no ophthalmoscopic changes. The 
patient gave up the use of alcohol, and completely recovered ; 
and Mr. Fitzmaurice informs me that the tendon-reflexes, 
which remained absent for some time after the recovery 
seemed complete, have now returned. 

The second case is a patient who is a boarder at the Cheadle 
Asylum, suffering from Dipsomania, and whom, in my capacity — 
as one of the visiting physicians to that Institution, I had an 
opportunity of seeing frequently. For the notes, I am indebted 
to Mr. Reynolds, M.B., one of the assistant medical officers. 

The patient, st. 33, single, had an attack of sunstroke at 
Ceylon when 26 years old, and after that became very nervous 
and took to alcohol. He came to England, stayed some time, 
and drank very heavily; went back to Ceylon, and finally 
returned in 1882. He went to a Home for Inebriates, then to 
Loxley Hall, and finally came to Cheadle. He has never had: 
syphilis. 

His brothers are heavy drinkers, and one of them suffers 
from epileptic mania. In May 1884, he commenced to complain - 
of pains in both legs and feet, especially on the dorsal surface 
of the feet near the toes, which were swollen ; the pains were 
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< shooting in character. There was hyperesthesia of the skin 
over these parts, and some spots of anesthesia; he had also 
_pains in his fingers. He became very irritable in temper, 
lost his memory for recent events, and refused his food. There 
was loss of tendon-reflex, some slight atrophy of both legs, and 
marked ataxic gait. There were no bladder or rectum 
symptoms; the atrophy increased, the pains, however, became 
less, and the patient walked better. Towards the end of 
September 1884, the pains ceased altogether; the atrophy, 
~ however, remained, yet the patient walked much better. At 
the beginning of March 1885, he had pains over the distribu- 
tion of the left supra-orbital nerve; he again complained of 
pains in his legs, burning sensations in the soles of his feet, 
and cramp in his legs. 

In May 1885, I saw the patient myself. I found him some- 
what irritable; otherwise but little affected mentally, except 
that he had lost his memory for recent events. 

The gait was feeble and slow; he walked with the help of one 
stick, but his gait was distinctly ataxic, and became more so 
when he attempted to walk with his eyes shut. There was some 
emaciation of the lower extremities, but no marked paralysis of 
the muscles; the movements of the extensors of the toes were, 
however, sluggish, There was some slight atrophy of the 
muscles of the back and also of the arms, but the patient could 
“7 flex and extend both fingers and wrists very well 

The patient complained of shooting-pains down the legs to 
the toes, oceutring in paroxysms, and leaving a numb feeling 
behind. Firm pressure on the soles of the feet and on the legs 
was very painful. The patient also noticed a cold feeling 
when touched by any object. (This symptom Mr. Reynolds 
had noticed on several occasions previously.) 

The limbs showed no vaso-motor disturbances. 

The tendon-reflexes were absent. 

The galvanic reactions were taken by Mr. Reynolds. 

The contractions were slow, and followed by fibrillar tremors. 

Extensors of the foot.. ACO and AOO, with 10 cells. 
° KOO, with 15 cells. 

A very strong magneto-electric current was necessary to get 

contractions of the extensors of the toes and calf-muscles. 
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‘The muscles of the upper extremities reacted well. 

There were no eye or bladder symptoms. 

There was loss of appetite, craving for drink ; the tongue was 
farred; there was morning vomiting and occasional hema- 
temesis. 

The bowels somewhat constipated. The liver and spleen 
were not found to be enlarged. 

.The pulse was feeble and irregular. 

As the patient refused to eat unless he had some drink, he 
was allowed beer. For the pains he had morphia injections at 
night, which gave him great relief. 

The patient soon began to improve, and again went to 
Loxley Hall. He has returned from there recently, and is now 
quite well. He has gained flesh, he has no pains, there is no 
ataxia, and he shows no abnormality whatever in walking. 
The tendon-reflexes are normal, and the patient is now only 
kept as a boarder at his own request. He has never dis- 
continned to drink beer, but avoids all other stimulants. 

The third caso was a female patient, æt. 53, who was admitted 
into the Infirmary, complaining of pains of shooting character 
in her lower extremities. Three years ago she suffered from 
gout in her hands. For some time she has been troubled with 
paroxysms of pain in her legs, without any swelling of the toes 
or any of the joints; she has also noticed that her gait was 
awkward, and that she could not walk well in the dark. On 
admission, it was found that she had a typical alcoholic appear- 
ance; the skin was dry, there was a nodular swelling on the 
metacarpo-phalangeal joint of the left index-finger. The 
patient looked thin; there was no cedema, and there was no 
marked paralysis of any of the muscles. She could walk, but 
felt weak on her legs; her walk was ataxic, and it was impossi- 
ble for her to stand or walk with her eyes shut. She could move 
her limbs freely when in bed ; the tendon-reflexes were absent ; 
there was some anesthesia of the skin of the lower extremities ; 


but very marked hyperesthesia of the muscles of the calf and 


of the muscles of the forearm; pressure on these parts caused 
most excruciating pain. The heartevas found hypertrophied ; 
-the urine of sp. gr. 1010, profuse in quantity, contained 
albumen and granular casts; there was anorexia with 


N, 


2a 


~ 
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vomiting. The pupils reacted well, the fundus of the eye was 


normal. 


Some time after admission the patient became delirious ; 


‘there was incessant vomiting for twelve hours, and then the 


r 


patient had a convulsion and died. 

At the post-mortem examination made by Dr Harris, 
Pathologist to the Infirmary, the kidneys were found small 
and granular; the left weighed 1} oz., the right 1 oz.; on 
section, the cortical substance was found very much diminished, 
and streaks of urate of sodium were seen passing to the 
medullary part. Microscopically, marked interstitial nephritis 
was seen, with extensive deposits of urate of sodium crystals in 
the renal tubes. The heart was very much hypertrophied, 
and weighed 134 oz.; the myocardium was healthy, the valves 
normal. The liver weighed 3 lbs., and microscopic exami- 
nation showed marked amyloid changes, together with mono- 
lobular cirrhosis, the fibrous tissue being still of’ very 
embryonic type; the spleen weighed 11 oz. The brain was 
anemic; the ventricles contained more fluid than usual; the 
membranes of the brain were healthy; the pia mater, however, 
slightly opaque. The pons, medulla, and spinal cord had a 
‘perfectly healthy appearance, and were of firm consistence. The 
muscles of the leg and forearm were thin and pale. The 
sciatic, the ant. crural, and the musculo-spiral nerves were 
preserved for microscopic examination, along with the cord, and 


- some muscles from the back of the leg. 


The spinal cord, examined carefully after having been 
hardened, was found perfectly normal in all its parts. 

The sciatic nerve appeared thin, grayish, and was surrounded 
by a great deal of adipose tissue. Vertical sections showed, 
when treated with perosmic acid, and stained afterwards with 
picrocarmin, a moniliform appearance of the nerve tubes, due 
to breaking up of the myelin; the nuclei were increased, and 
there was also some interstitial cell infiltration, Transverse 
sections showed in some few places an increase in diameter of 
the axis-cylinder, and again the interstitial infiltration. 

The muscles showed ¢hiefly increase of the muscle nuclei 
and an interstitial deposit of small round cells, and in some 
few places the striation was not well marked. 
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This case, both in its clinical history and in the post-mortem . 
appearances, resembles very closely the first of the two cases 
desciibed by Déjérine* as peripheric nerve-tabes, and there 
can be no doubt that both the cases described by this author are 
cases of alcoholic ataxia. We omitted in our case to remove 
portions of the skin, and I regret very much not to be able to 
state anything about the condition of the subcutaneous nerves, 
which were found markedly affected in Déjérine’s cases. 

The following case, which was admitted into the Infirmary 
only a few days ago, shows the combination of alcoholic ataxia 
with alcoholic paralysis. 

W. B., et. 41, was admitted into the Infirmary Nov. 10, 
1884. The patient had been very intemperate and has a 
distinctly alcoholic appearance. He has had rheumatic fever, 
and has lately been very much troubled with pains in his 
limbs. He stated that he has had three attacks like the 
present, but not so bad, from which he recovered, after rest and 
abstention from drink. 

The patient looks strong and stout; some of the muscles 
feel flabby, but there is no marked atrophy, though paralysis 
of some of the muscles is distinct. 

In the upper extremity there is marked paralysis of the 
extensors of the fingers and of the wrists on both sides ; some of 
the other muscles (triceps, deltoid) are slightly affected ; 
the flexors act very well. Such movements as the patient is 
able to carry out show some inco-ordination. 

In the lower extremity the extensors of the toes and of the 
big toe are but slightly affected ; the peronei on both sides, 
however, are considerably paralysed; the arch of the foot is 
flattened; and the inner border is raised, whilst abduction is 
impossible. 

The patient is able to walk with sume assistance, but his 
waik is ataxic; he keeps his legs apart, and has to look to the 
ground for fear of falling; he cannot walk with his eyes shut. 
Isolated movements with either of the lower extremities show 
equally marked inco-ordination. With the eyes shut the 
patient does not know exactly the pogition into which his limb 
is put. - 

1 « Aroh. de Phys," 1884, p. 281. 


~ 
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The sensory phenomena are those of alcoholic paralysis. 
The patient complains of shooting pains in his legs. There is -~ 
cutaneous anesthesia in both upper and lower extremity, 
irregularly distributed, with extreme muscular hyperesthesia. 
There is also great pain if the skin apart from the muscles is 
firmly grasped. The sense for temperature is affected in both 
legs; the patient rightly distinguishes a cold body, but 
contact with a hot body gives him a sensation which he 
compares to thet of an electric shock. There is some 
analgesia, and the prick of a pin is felt only after some 
time. 

The tendon-reflexes are absent; .the superficial reflexes 
fairly normal. i 

The pupils are normal, and react to light and accommoda- 
tion; the special sense-organs are normal. 

The mental condition of the patient shows symptoms which 
are often found in cases of alcoholic paralysis, and which have 
been noticed by other observers, without, however, laying great 
stress on them. The patient answers questions rationally ; 
his memory, however, is very defective, and he suffers from 
delusions. Thus he tells you that he gets up every day, goes 
into the next ward, and converses with the other patients, 
though, as a fact, he has never left the ward since his admission. 
When farther pressed, he even gives a description of the ward, 


’ details his conversation with the patients with a minuteness 


and readiness which is astonishing. I have noticed exactly 
the same peculiarity of the mental state in some of the 
other cases to be presently described. 

The condition of the other organs calls for no special notice. 
The heart-sounds are normal, but weak; the pulse -120, 
compressible; appetite fairly good ; the liver is normal ; urine 
free from albumen. 

We have so far been able to take the electric reactions to 
the galvanic currents only once, and muscles showed degene- 
rative changes. 

Peronei of right side . ‘ KCO, with 80 cella. 
ACO ,, 25 cells. 

The other cases which I have ss yet to describe belong to 

the typical class of alcoholic paralysis, characterised by 


° 
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well-marked paralysis with atrophy, affecting chiefly the 
. extensors of the fingers and toes. 

The paralysis and atrophy sometimes come on very acutely, 
at others more slowly. When these cases come under obser- 
vation, the patients are as a rule unable to stand or walk, and 
it is therefore not easy to make out whether the paralytic stage 
is here preceded by an ataxic stage. As the sensory pheno- 
mena in these cases are the same as in the first group, it is 
highly probable that where the paralysis comes on slowly, 
pseudo-ataxic symptoms, as in the case just given, precede it. 
Of this group I have within the last twelve months seen four 
cases, all females, two of which have quite recovered, one is 
beginning to improve, whilst the fourth, when last heard of, 
had as yet shown no signs of improvement. As the 
symptomatology of these cases is now sufficiently wel] known, 
I will very briefly relate the cases, only drawing attention 
to particular points. 


Casu I.—A lady, æt. 25, whom I saw with Mr. Renshaw, of 
Altrincham, in August 1884. 

The patient had freely partaken of spirits, and had a 
constant craving for stimulants. 

She had complained of some pain for some time; the pains 
were soon followed by paralysis and atrophy of the extensors 
of both fingers and toes, with paresis of the other muscles, so 
that the patient could neither stand nor walk, and-could raise 
herself only with difficulty from the recumbent posture. 
Cutaneous anesthesia and muscular hyperesthesia were well 
marked. ‘Tendon-reflexes absent, superficial reflexes much 
diminished. 

The patient exhibited the same peculiar delusions just 
referred to. When I saw her she told me that she could walk 
very well, that she had paid several visits that morning, and 
minutely described all she had seen and done when visiting 
her friends. When her helpless condition was pointed out to 
her, she became highly emotional, and burst into tears. 

The patient was removed to a small cottage, and attended 
by a reliable nurse, so that she had no access to drink; she 
completely recovered in three months. Mr. Renshaw informs 
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_. me that she now walks very well, and that the tendon-reflexes 
have reappeared. 


Case [I.—A lady, wt. 42, whom I saw with Mr. Kitchen in 
September, 1884. Her symptoms resembled those of Case I. 
The paralysis had come on rather more slowly, and the atrophy 
was much more marked, and affected the greater part of the 
body. This patient also had the same peculiar delusions. 
Though entirely confined to bed, she told us that she went out 

_ every afternoon for a walk to the seaside; that she sits on the 
sand at the seashore, watching the waves and the passing 
steamers. (Her residence was at least twenty miles away from 
the sea.) 

It was astonishing to listen to the account she gave of her 
seaside rambles, which had every semblance of truth, and yet 
was entirely imaginary. 

We advised the patient’s removal, if possible, as we were 
sure that the patient, unknown to her husband, was still 
supplied with stimulants. Our suggestion was, however, not | 

- acted upon, and when last I heard of the patient, she was still 
in the same helpless state, and rather more emaciated.’ 


Cast IIL—E. C., æt. 33, seamstress, married, was admitted 
into the Infirmary, Dec. 3, 1884, suffering from typical alcoholic 
paralysis. 

She had suffered from “rheumatic” pains at different times. 
Three months before admission, the pains in her arms and 
leg became much worse; her legs often “gave way” when 
she attempted to walk, and a corresponding weakness was 
noticed in her arms. The weakness increased to such an 
extent, that she was obliged to keep to her bed, and had 
to be fed, not being able to use her hands. She admitted 
having partaken of alcohol in large quantities. 

The patient had a characteristic alcoholic appearance. The 
muscles of the upper and lower extremity felt flabby; tho 
extensors of the fingers and toes were quite paralysed; the 


1 Since the above was writgen, I have heard from Mr. Kitchen that the 
patient has lately much improved, and is now able to walk with the help of 
sticks. She has, however, the same delusions still. She has entirely abstained 
from spirits, but takes soveral glasses of beer every day. 
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hands presented the characteristic drop-wrist; the feet, the 
paralytic club-foot ; the flexor muscles of the fingers and toes 
were paretic ; the arm and shoulder muscles were fairly strong. 
The tendon-reflexes were absent, the superficial reflexes normal. 
There was also cutaneous anesthesia in the legs and fore- 
arms, with marked muscular hyperesthesia on firm pressure. 
The sense of temperature was affected on the outer side of each 
leg ; the patient was able to distinguish cold, but not heat. 
The paralysed muscles were atrophied to a much greater extent 
than the paretic muscles. 

The patient complained of loss of memory, but otherwise her 
mental condition was normal. The right pupil was irregular 
from an anterior synechia. 

The application of the electric current was very painful. 

A very strong faradic current produced no contraction in 
the extensors of the hand; the flexors responded to a strong 
current, but not to a weak current. With the galvanic current 
directly applied to the muscles, there was found to be degene- 
. rative reaction in the extensors of the fingers, the extensor 
carpi ulnaris, the extensor communis digitorum, and extensor 
longus pollicis. Some of the flexor muscles also showed 
degenerative reaction. 

The patient remained in the hospital till March 1885, when 
she left us somewhat improved ; she has since then completely 
recovered. She has lately presented herself in the out-patients’ 
department of the Infirmary, and no trace of any paralysis 
or atrophy could be discerned. The tendon-reflexes had 
reappeared. 


Case IV.—M. E., æt. 43, was admitted into the Infirmary on 
July 13, 1885, under Dr. Leech, who kindly transferred her to 
me. The patient admitted having partaken of stimulants 
(whiskey and gin), and gave the usual history of rheumatic 
pains, with which she had been troubled for some time, followed 
by weakness which had increased to such an extent that she 
was rendered quite helpless. On admission, her condition 
resembled very much that of Case IIT .sexcept that the paralysis 
was much more extensive. The patient was very stout; the 
muscles flabby ; she was unable to raise herself from the recum- 
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bent posture; hands and feet were flexed; there was marked 

 wrist-drop, the elbows were bent, the knees drawn up. The 
shoulders and hips could be moved, but the movements were 
sluggish, and when passive movement was attempted, the 
patient screamed with pain. The tendon-reflexes were absent, 
the superficial reflexes not well marked. 

There was again cutaneous anesthesia for tactile im- 
pressions, with well-marked muscular hyperesthesia, affecting 
upper and lower extremities, and to some extent also the 

` muscles of the abdomen. The sense for temperature was 
` normal. 

The skin on the dorsal surface of the fingers of both hands 
had a marked glossy appearance. 

The patient’s mental condition is affected; she answers 
questions rationally, and shows no incoherency in her answers, 
but she has delusions. She fancies she is at home, &.; 
she ig very restless at nights, and sleeps but little; she is also 
very emotional. 

The tongue is covered with thick white fur; there is. 
anorexia, occasional vomiting, and constipation. The liver 
and spleen are normal in size. 

To the faradic current some of the muscles (triceps and 
extensors of the fingers and toes) do not respond at all; some, 
eg. the biceps, supinator, the interossei, contract with a current 

~ of medium stregth. 

The application of the electric current is so painful, that the 
galvanic reaction could only be tried in the most affected 
muscles, and’ here marked degenerative reaction was found, 
thus :— 


Extensors of fingers (left) . . AOO = 15 cells. 
KOO = 2 ,, 
AOO 20 ,, 


The flexors also showed degenerative reaction, thus :— 


Flexors of fingers {left} . . ACO = 30 ocells. 
KCO = 40 _,, 
AOO = 45 ,, 


The patient has, up to now, made some slight progress; the 
extensors of the fingers on the left side show some power, like- 
wise the extensors of the toes on both sides. There are 


446 FURTHER OBSERVATIONS ON ALCOHOLIC PARALYSIS, 


now, however, very marked contractures of the elbows, shoul- 
ders and knees, with absence of deep reflexes. The contractures 
are more pronounced on the right than on the left side. There 
is also some slight swelling over the back of the right hand 
(the tenosynovitis of Gubler, as in lead palsy). 

The muscular hypereesthesia is better. 

The mental condition of the patient has undergone marked 
improvement; she has now no more delusions, and has no 
recollection of her former delusions. 

I have no wish to prolong this paper by any further remarks. 
The symptoms of the disease are so clear, that there is no ` 
difficulty in diagnosing the affection. 

The peculiar form of delirium seems almost as charac- 
teristic, though by no means as constant, as the muscular 
hyperesthesia. Glynn! has already drawn attention to it. It 
occurs in chronic alcoholism without paralysis; and Mr. Mould, 
Superintendent of the Cheadle Asylum, informs me that he 
has constantly met with it amongst dipsomaniacs, 

As regards the pathology, we have now abundant evidence 
in the post-mortem appearances that alcoholic paralysis is a 
multiple peripheric neuritis. This view is again supported by 
the third case of alcoholic ataxia given above. For an analysis 
of the results of the post-mortem examinations in alcoholic 
paralysis, L must refer to Schulz.” 


1 «Liverpool Medico-Chirurgical Journal,’ J wy, 1888, p. 874. 
2 «Neurol. Centralb.? 1885, No. 21. 


ON A CASE OF MULTIPLE SPINAL AND CEREBRAL 
TUMOURS (SARCOMATA), WITH A CONTRIBU- 
TION TO THE PATHOLOGY OF SYRINGO- 
MYELIA. 


BY THOMAS HARRIS, M.D. (LOND.), 


Pathologist to the Manchester Royal Infirmary ; Assistant Lecturer and 
Demonstrator of Pathology in the Owens College. 


Tue following case came under my observation a few years 
ago when resident in the Manchester Royal Intirmary ; and as 
I was able to watch the course of the disease for a period of 
eight. months, I have considered it worth while to now put it 
on record, since it possesses many features, not only of 
clinical, but of pathological interest. 

The patient was under the care of Dr. Morgan during the 
greater part of his stay in the Infirmary, and it is to him that 
I am indebted for his kind permission to publish it. 

W. D., a married man, aged 38, was admitted at the end of 
July, 1881, to the Manchester Royal Infirmary, under the 
.. care of Dr. William Roberts, complaining of weakness of the 
left lower extremity with aching pains in both legs. He 
"stated that up to the commencement of the present attack 
he had never had any serious illness. No history could be 
obtained of any syphilitic taint. 

His illness commenced about eighteen months previously, 
with aching pains in the lower extremities ; but these were more 
marked on the left than the right side; in the course of a 
few months the left leg became weaker than the right, and 
this soon was so marked that, according to his own de- 
scription, “the left leg would occasionally slip from under him, 
and he would fall to the ground.” It was not until about 
nine months since that he noticed the wasting of the muscles 
on the front of the lett thigh, which at the time of his 
admission was such a marked feature. At no time had he 
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noticed any numbness of either of the lower extremities, 
neither has he had any bladder troubles. 

On August Ist, 1881, we have the following note as to his 
“ present state ” :— i j 

Patient is 5 ft. 4 in. in height, of healthy but not robust 
appearance; he complains of aching pains in both lower 
extremities, but they are much worse in the left than the 
right leg, and are sometimes so severe as to necessitate 
a sleeping draught being administered; he also complains 
of weakness of the left lower extremity. He is able to walk 
short distances, but this causes fatigue; he’ walks with no 
special kind of gait, but slight dragging of the left leg is 
observed. On examination, the chief feature which strikes 
one is the excessive atrophy of the extensor muscles on the 
front of the left thigh; the other muscles of this extremity 
appear also wasted, but not to that extreme degree which the 
above extensors show. He does not complain of weaknéss of 
the right leg, but all the muscles of it appear more or less 
atrophied. Patellar tendon-refiex of the left leg almost 
abolished; that of the right present, possibly in excess, At 
this date we have no note of any cutaneous sensory dis- 
turbance. There are no bladder troubles. 

On August 6th he was sent to the Convalescent Hospital at 
Cheadle, but there became much worse, first noticing that the 
right lower extremity became numb and gradually weaker; it 
also became a seat of aching pains, which were far more severe 
than they had ever been in the left leg. He had also 
difficulty in passing his watér, having to strain to do so. 

On September 26th he was returned to the Manchester 
Infirmary, this time under the care of Dr. Morgan. 

On his return he was just able to walk, but required great 
assistance to do so. He took to his bed, to which he was ever 
afterwards confined. 

On October Ist we have the following note:—He is now 
not only unable to walk, but to sit up in bed, being unable 
also to raise himself from the horizontal to the sitting posture. 

He complains of great pains in the right leg; this is not of 
a shooting but of a continuously aching character. There 
appears to be no hyperesthesia of the skin, but when the 
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_ muscles of the leg or thigh are grasped, it gives him great 
pain. There is considerable wasting of the muscles of both 
legs and thigh, but that of the left side is more marked than 
the right, there being very little of the quadriceps extensor 
of the left thigh remaining. He has now almost complete 
paraplegia, being unable to flex the thighs on the abdomen, 
nor can he move the legs at the knee-joints; he can just 
manage to move the feet at the ankles and the toes on either 
side. 

The quadriceps extensor muscle of the right thigh responds 
to a weak faradic current, but requires a moderately strong 
galvanic one to give a response, the kathodal closure con- 
traction occurring with a fewer number of cells than the anodal 
closure one. 

The quadriceps of the left thigh gives no response to the 
strongest faradic current, but with the galvanic current a 
contraction is obtained with a powerful current on kathodal 
closure, but no response can be seen with the strongest current 
at anodal closure. 

The tibialis anticus of either side responded readily to a 
weak faradic current, that of the right leg to a slightly weaker 
current than the muscle on the other side. With the galvanic 
current, the kathodal closure contraction took place with a 
weaker current than the anodal closure contraction; the 

“kathodal closure contraction occurring with the same strength 
of current oñ either side, but the anodal closure contraction 
ensued with a somewhat weaker current in the case of the 
right tibialis anticus, than it did with gas muscle of the left 
side. 

There is no rigidity of the lower extremities ; on the contrary, 
they are quite flaccid. 

Patellar tendon-reflex of the left side almost, but not quite, 
abolished, that of the right side is now considerably in- 
creased. i 

He has a slight feeling of constriction round the abdomen. ` 

There now exists cutaneous analgesia and anæsthesia over 
the front and outer side of the lower half of the left thigh; 
also another small patch of anesthetic skin, not more than 
an inch in diameter, exists over the margin of the costal arch 
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in the right mammary line. No other affection of sensation 
can be found in any part. 

No weakness of the upper extremities. 

There is no deformity of the spinal column, and no tenderness 
is detected on pressure along the spine. 

Once since his return from Oheadle the catheter had to be 
used, on account of retention of urine, but usually he is able to 
pass his water, though he has to strain to do so. No bedsores, 
and no joint affections. Temperature normal. 

No affection of the circulation or respiration, and the 
functions of other organs are performed in ‘a healthy manner. 

Nov. 8th.—He is still unable to move his lower extremities 
any more than he could a month since, but the continuous 
pain, and that caused by grasping the muscles of the legs, have 
both disappeared. He is still unable to raise himself from the 
lying to the sitting posture. Patellar tendon-reflex of left 
side almost abolished. That of right side slightly in excess. 

The whole of the left lower extremity has now become 
anesthetic and analgesic, this extending above to the level 
of a line drawn through the umbilicus, on the lower part of the 
abdomen it does not quite extend to the middle line in front. 
Over the right lower extremity sensation is impaired, though 
there are no distinct patches of anesthesia. 

The patch of anesthesia still exists over the costal margin 
on the right side, and remains much the same in extent as” 
noted a month back. 7 

For the last three weeks he has complained of a heavy 
sensation over the right frontal region, and about the same 
time he noticed numbness of the.right half of the face. 

There now exists marked cutaneous anesthesia and anal- 
gesia over the right orbit. Over the cheek and lower jaw of 
the same side, there is less acute sensation than on the left 
side, but there is no complete loss of sensation. 

The conjunctiva of the right eye is much injected, and there 
is a superficial ulceration of the cornea of that eye. 

` The right masseter and right RS muscle are con- 
siderably atrophied. 

There is no affection of taste on either side of the tongue. 


No vomiting or vertigo is present. 
t 
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Patient is very intelligent, and there appears to be no mental 

` disturbance. 

No optic neuritis is seen in the left eye; the fandus of the 
tight cannot be seen, on account of the ulceration of the cornea. 

No oculo-motor troubles; no difference in size of the pupils 
of the two sides. No facial paralysis. 

Hearing good on both sides, but much better on the left than 
on the right side. No difficulty in swallowing; no morbid 
symptoms connected with the circulatory or respiratory systems. 

_ Urine free from albumen and sugar. 

No stiffness or rigidity of the muscles of the neck. 

No paralysis of the muscles of the tongue. 

No affection of speech. 

He is able to pass his urine more readily, not having to 
strain so much to do so. Appetite good; bowels constipated. 
Temperature normal. 

No bedsores. 

Nov. 21st.—He is now unable to move either toes or feet at 
the ankle joints. 

Some rigidity of the right lower extremity has come on; 
while he lies with the left leg fully extended, the right is 
flexed at the hip and knee joints, and the hamstring muscles 
stand out in marked relief; we can bring this limb into the 
extended position, but doing so causes patient considerable 
pain at the knee. ` 

The atrophy of the muscles of the lower extremities is 
becoming more marked; this is especially perceptible in the 
right limb, where the quadriceps extensor cruris has very much 
diminished in volume, and is now nearly as much wasted as 
that of the left side, very little muscle remaining on either 
side; the girth of the thigh, three inches above the upper 
margin. of the patella, is ten inches on either side. 

The atrophy of the muscles of the calf and those on the 
anterior aspect of the leg is now rather more marked on the 
right than the left side. No patellar tendon-reflex can now 
be obtained on either side; even on the right side, where it 
was so much in excess, it js now absent. 

No epigastric or cremasteric reflex can be obtained, but the 


abdominal reflex is present. 
2a2 
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The skin on the right lower extremity is almost entirely 
anzsthetic and analgesic, except that at one or two isolated ` 
spots he occasionally recognises the prick of a pin, but he is 
still able to recognise heat and cold when applied over this 
limb. 

The patch of anesthesia over the right costal margin is 
rather more extensive, but it is separated yet by a portion of 
sensitive integument from the anesthetic part below. 

The anesthesia over the left lower extremity remains the 
same ; itdoes not extend higher than the level of the umbilicus, 
and not quite to the middle line on the lower part of the 
abdomen. ‘ 

The anesthesia over the distribution of the ophthalmic 
division of the 5th of the right side remains the same; but 
there is in addition a small patch of anesthesia immediately 
below the right eye, while the rest of the skin of the cheek is 
sensitive, though not so acutely so as on the left side: The 
cornea has become more hazy. Thereis no evidence of the in- ` 
volvement of any cranial nerve, except the 5th of the right side. 

There is no optic neuritis. 

He is very little troubled with headache; there is no vertigo 
or sickness. 

There is now complete retention of urine, and the catheter 
has to be constantly employed. 

For the last ten days there has been a slight evening rise of ~ 
temperature, while the morning has been normal. This has 
been constant during that time, but it has not reached a higher 
point than 100° F. 

His general health remains fairly good. 

The loss of sensation has now extended until the whole of 
the right lower extremity as well as the left is anesthetic and 
analgesic, though occasionally he can feel the prick of a pin 
at a few spots over this surface, but these sensitive parts have 
no regular arrangement. i 

Dec. 4th.—The anesthesia has now extended, until that over 
the right costal margin and over the right lower extremity 
have merged into one. The upper imit of the anesthesia on 
the right side is a line drawn through the apex of the xiphoid 

- cartilage, while on the left side it does not extend quite so 
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high, the upper limit being a point about two inches above 
the umbilicus, 

The atrophy of all the muscles of the lower extremities is 
most marked, it being much the same on the two sides. 
There is now observed slight swelling of the left knee-joint, 
evidently due to effusion of fluid into the interior of the joint; 
the fluid appears limited to the joint and does not involve the 
surrounding subcutaneous tissues. There is no redness over 
the joint and no pain, and patient was unaware of the existence 
of the swelling. The left ankle-joint appears also a little 
swollen, but this is less marked than the swelling at the knee, 

Retention of urine still exists ; there is now also incontinence 
of fæces. 

A small bedsore has appeared in the central line over the 
upper part of the sacrum. 

Anesthesia exists now over the whole of the right half of 
the face, except oyer the lower jaw. The ulceration of the 


“right cornea and injectipn of the conjunctiva has increased. 


The right half of the upper lip is swollen and thickened, 
and on the inner aspect is an ulcer the size of a sixpenny- 
piece ;.it causes him no pain, in fact he is not aware of it, 
merely noticing the swelling of the lip; opposite this ulcer 
there is rather a sharp rough tooth. 

The palpebral fissure of the right side is smaller than the 


- left. There is no evidence of any other cranial nerves being 


involved. He has complained lately of a little more pain over 
the right half of the face and right frontal region. 

There appears to be distinct flattening of the left half of 
the chest below the nipple; the movement here is not so good 
as on the right side, the ribs appearing to be dragged up, but 
the chest undergoing very little expansile movement. There 
is no anwsthesia over this flattened part. Percussion and 
auscultation of the chest give negative results. 

The temperature still shows slight evening rises. 

Deo. 15th.—The limits of the anesthesia of the lower half of 
the body remain stationary; the loss of sensation does not 
appear to be extending at pl. We have a note at this data 
that the movement of the chest appears much the same on 
either side; if anything, it is deficient on both sides. 
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The retention of urine is beginning to give place to incon- 
tinence. The incontinence of feces persists. The urine is 
acid when drawn off and contains only very little pus. 

The temperature has lately shown more considerable varia- 
tions ; for the last three nights it has risen to above 101°; last“ 
night it was 101°-6, and the previous evening 102°; it falls to 
normal in the morning. 

There appear to be no local changes in the lungs to ac- 
count for this pyrexia. 

The condition of the right eyeball, as regards the neuro- 
paralytic ophthalmia, remains stationary ; the palpebral fissure 
is still smaller on the right than the left side. 

Another ulcer has now appeared, this being on the right 
half of the lower lip in a corresponding position to the one on 
the upper lip. The latter ulcer still exists, and neither ulcer 
extends across the middle line to the left. 

No other cranial nerves besides the 5th are involved. ‘There 
is no optic neuritis, He is now very little troubled with ` 
headache. : 

Jan. 10th, 1882.—His general condition has changed much 

-for the worse; his appetite fails, and he has lost a great 
deal of flesh this last fortnight. 

There is incontinence of urine, and the fluid is very purulent, 
alkaline, and offensive. 

The temperature chart still shows considerable evening ` 
exacerbations. . 

The condition of the lower half of the body remains the 
same, except that the effusion into the left knee-joint has 
disappeared, and the joint has returned to its normal con- 
dition. 

There is no loss of power or anmsthesia of the upper 
extremities, 

The ulcers on the inner aspect of the lips still persist. 

Jan. 25th.— Patient continues to get worse, he has emaciated 
very much lately. 

The urine is very foetid and purulent, so the bladder is 
now washed out frequently with a sglution of boracic acid. 

There is still a considerable evening rise of temperature ; 
about a week ago he had a shiver, and the thermometer re- 
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gistered 104:4°, but this temperature was not maintained for 
` many hours, it soon falling to 101:4. 

The grasp of the left hand has now become distinctly weaker 
than the right, but the anesthesia still maintains the limit it 

‘has done for so long, and does not extend. 

The expansile movement of both sides of the chest appears 
deficient ; auscultation’ and percussion of the chest give nega- 
tive results. 

The atrophy of the muscles above the knees appears the 
same on the two sides, but below the knees it is more marked 
on the right than left side, a difference which is especially 
marked in the calf muscles. 

During the last few days a red erythematous patch, followed 
by the development of a bulla, has appeared over the external 
malleolus of the left leg ; a similar formation has ensued on 
the under and inner aspect of the left heel. 

The anesthesia over the course of distribution of the 5th 

- cranial nerve of the right side still exists, but a great change 
has ensued in the condition of the right eye. The con- 
junctival injection has entirely disappeared, and the eyeball 
appears quite pale, like the left eye; yet the cornea is 
still opaque. 

For the last fortnight a small ulcer, about the size of a split 
pea, has existed on the skin of tlie lower eyelid, near the inner 
- canthus, of the right eye. 

The ulcers on the mucous surface of the lips have almost 
healed. 3 

No optic neuritis nor evidence of the involvement of any 
cranial nerves, except the right 5th. 

Feb. 4th.—Patient has complained these last few days of 
rather more headache. 

There is still incontinence of urine, but the fluid has become 
of a clear amber colour, not at all offensive, acid, and contains- 
no albumen. 

The temperature is still a little elevated, but does not show 
such considerable variations as at the date of the last note. 

The ulcers at the inner aspect of the lips and at the inner 
canthus have now healed.” ; 

The weakening of the left arm has become very marked, 
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tho grasp of the left hand, as registered by the dynamometer, 
is 9, while that of the right is 45. Not only is the grasp ` 
enfeebled, but the power of movement at any of the joints of 
this extremity is much lessened. No anæsthesia is found over 
the arms; the upper limit of the loss of sensation remains the 
same, 

The condition of the chest movement is the same as at the 
date of the last note, there is very little expansion movement 
of the lower part on either side. 

The bedsore on the sacrum still exists, but does not increase 
in size. 

The bulla over the left external malleolus has given place 
` to a small sore; that under the left heel has dried up. 

The skin along the outer side of the left foot has become 
erythematous, apparently due to pressure, the foot resting on 
this part. The skin under the right heel has became. dark, 
soft, and rather pulpy, but it is not ulcerated. 

Feb. 10th—The condition of the left arm remains the same; 
the triceps tendon-reflex is increased on either side, that of the 
left distinctly more so than the right. 

The chest movements remain the same. Not only below 
but also at the upper part of the chest there is very little 
expansile movement, and respiration appears to be chiefly dia- ` 
phragmatic. 

There is effusion into the right knee-joint, which is swollen, 
but not reddened or painful. 

Feb. 18th. Tae effusion into the right feii still 
persists. 

The conjunctiva of the right eye has now again become 
much injected. 

Triceps tendon-reflex is still increased on either side. 

Feb. 25th.—Condition of the left arm remains the same; 
there is no evidence of the involvement of the right upper limb. 

The thoracic movement still remains very defective. 

There is still slight effusion into the right knee-joint. 

There has now appeared internal strabismus of the right 
eye, with incapability to turn the oye outwards; the other 
movements of the right eye and all those of the left are 
preserved. 
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There is slight but distinct facial paralysis of the left side. 

March 3rd.—Patient’s general condition is worse, his appetite 
is not so good; he feels cold and shivers occasionally. The 
temperature shows considerable variations; last night it was 
102:8°, this morning it is 100°6°. The urine has again become 
very fætid and purulent. 

The left arm has become very rigid, and is firmly applied to 
the side of the trunk and flexed at the elbow-joint, while the 
wrist is extended and the fingers slightly flexed on the palm ; 
he is only just able to move this left upper extremity; the 
triceps tendon-reflex is increased on both sides; but there is no 
evidence of any loss of power in the right arm. 

The condition of the cerebral symptoms remains unchanged, 
-there is no evidence of the involvement of any more cranial 
nerves ; the internal strabismus of the right eye and left facial 
paralysis persist. Hearing is equally acute on either side. 

The conjunctiva of the right eye is now pale, but the corneal 
opacity exists. The right palpebral fissure is markedly smaller 
than the left. : 

March 11th.—Patient’s general condition is worse; the tem- 
perature is more continuously above normal. l 

The condition of the cerebral symptoms remains the same 
as last week, except that the left facial paralysis is a little more 
marked. 

While the anæsthesia over the course of distribution of the 
right 5th gtill exists, the sense of taste over the anterior part 
of the tongue on either side is very acute, 

The upper limit of the anesthesia, over the lower part of 
the body, is now about the same on either side, it extending 
up to a line drawn about 3 inches above the umbilicus. 

The left arm remains in the same state; he can only just 
move it. 

The effusion into the right kmee-joint still exists. 

For the last week he has spoken somewhat indistinctly, but 
there is no loss of memory for words. 

March 18th.—He is much worse to-day. His temperature 
the day before yesterday was 105°6°, and this morning it is 
101°8°; with this exception, it has never been below 102° F, 
for the last six days. 
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The incontinence of urine and fæces persists. The urine is 
exceedingly putrid and offensive. 

The injection of the conjunctiva of the right eye has now 
come on again. ‘The movement of the eyeballs is perfect in 
all directions, except that, through the paralysis of the external 
rectus of the right eye, he cannot look with that eye to the right. 

The facial paralysis of the left side of the face is distinct ; it 
involves the lower facial muscles, the upper facial muscles 
being quite free; he can close the eye on either side. There 
is no paralysis of either hypoglossal nerve. 

The palpebral fissure of the right eye is still much less ‘than 
the left; the pupils of the two-sides cannot be compared, in 
consequence of the corneal opacity of the right eye. 

March 22nd.—Patient gradually became weaker, and died. 
last night, not having manifested any other symptoms. 

Post-mortem. This examination was made by Mr. A. H. 
Young, late Pathologist to the Manchester Infirmary. 

Body greatly emaciated. Rigor mortis absent. Cutaneous 
hypostasis was well marked on the ventral aspect of the trunk 
and extremities (the body has been in the prone position since 
death, ice being applied to the spine). 

A large bedsore existed over the sacrum and a smaller one 
over the right external malleolus. There was slight greenish . 
discoloration of the anterior abdominal wall. 

Spinal Cord.—On opening the spinal canal the whole of the 
nerves of the corda equina were seen to be greatly thickened 
and to possess almost a cartilaginous firmness. The dura 
mater was with difficulty separated from the posterior common 
ligament of the vertebral bodies, s.e. in the lower part of the 
canal. 

Five inches above the tip of the conus medullaris, the 
spinal cord for a distance of 24 inches presented an area of 
great firmness, cutting and looking not unlike cartilage; at 
the periphery small opaque calcareous-looking deposits were 
observed. 

Elsewhere the cord was somewhat softer than normal. In 
the cervical region there was marked dilatation of the central 
canal. No other definite naked-eye changes could be distin- 


guished. 
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Brain.—The right side of the pons varolii was almost 
entirely replaced by a ‘mass of new growth, like that in the 
spinal cord, of firm cartilaginous consistency. A small nodular 
outgrowth of this growth penetrated into the substance of the 
temporo-sphenoidal lobe. Brain-substance in other respects 
showed no naked-eye changes. The arachnoid membrane was 
slightly thickened and opaque, and there was considerable 
subarachnoid œdema. 

The Gasserian ganglion on the right side was invaded by 
new growth, an extension of that of the pons. 

Thoras.—Old pleuritic adhesions were found at each apex. 
Numerous subpleural masses (of various sizes) of new formation, 
flattened in shape, of a whitish colour. Lung-substance 
generally was normal. 

Pericardium showed a single secondary nodule of small size. 

Heart, 10 oz. dilated and hypertrophied. 

Abdomen.—Alimentary canal not examined. 

Liver, 4 Ibs. 10 oz., congested. 

Kidneys, right, 10 oz.; left, 7 oz. Substance of each organ 
presented numerous small abscesses. Pelvis dilated, and also 
full of pus. 

Spleen, 8 oz., soft and pulpy. 

Right knee and hip were opened; they showed hyperemia 
of the synovial fringes and some increase of synovial fluid, but 
in other respects were normal. 

If we briefly summarise the chief clinical and pathological 
features of the case, we notice: A man, of about 38 years of age, 
had suffered for 18 months with aching pains in the lower 
extremities, more marked in the left than the right, together 
with considerable weakness of the left leg. After this 18 
months he first comes under our observation, complaining only 
of the above symptoms ; we notice considerable wasting of the 
muscles of the left lower extremity, especially of the extensor 
muscle on the front of the left thigh ; no loss of sensation and 
no bladder and rectum troubles are yet present. However, in 
the course of the next month he begins to get much worse ; his 
legs become weaker, and he now, for the first time, notices 
great weakness of the tight leg, which becomes the seat of 
very severe pains, similar to those observed in the left leg at a 
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previous date; about the same time he also has to strain to 
make water. In the course of the next month the weakness so 
much increases, that he becomes unable to walk, and has to 
take to his bed, and at the end of this second month he is 
not only not able to walk, but cannot raise himself from the 
lying to the sitting posture, and can only just move the toes 
and bend the feet at the ankle-joint. The lower extremities 
are’ quite flaccid and not at all rigid; the muscles are wasted, 
especially the extensor cruris of the left side. The muscles, 
however, show no reaction of degeneration. 

At the beginning of the third month a patch of anesthesia 
appears on the front and outer side of lower half of the left 
thigh, just above the knee, and another patch of anesthetic skin | 
is found over the costal arch on the right side in the right 
mammary line. In the course of the next six weeks the skin 
over the whole of the left lower extremity becomes anesthetic 
up to the level of the umbilicus; in a month more the whole 
of the right lower extremity has become anesthetic, and the 
anesthetic part below has merged with the patch of anmsthesia - 
over the right costal arch. During this time also the atrophy 
of the muscles of the legs has increased, and the catheter has 
had occasionally to be passed to relieve retention of urine. 

Soon after the patch of anmsthesia appeared on the left 
thigh, #.e after he has been under observation about three 
months, a series of cerebral symptoms begin to manifest them- 
selves: he first notices pain, followed by anwsthesia, over the 
right eye, and the skin here becomes anssthetic, and very soon 
this extends to the skin of the right cheek; ophthalmia also 
develops on the right side. The motor division of the 5th 
cranial nerve is also affected. By the end of the fourth month 
of observation complete retention of urine has ensued. 

In the fifth month of observation there is evidence of effusion 
of fluid into the left knee-joint, without any signs of inflam- 
matory action. In the same month the retention of urine 
gives place to incontinence, and the urine becomes purulent ; 
at the same time slight pyrexia begins to develop. 

In the fifth month, also, a painless ulcer appears on the inner 
aspect of the right half of the upper lip, and a little later, 
another on the inner aspect of the lower lip on the same side. 
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A month afterwards an ulcer appears on the skin of the lower 
eyelid near the inner canthus. 

In the fifth month of observation the palpebral fissure of the 
right side is smaller than on the left side. Towards the end of 
the sixth month the left arm begins to become weak and rigid, 
and the triceps tendon-reflex of that side is increased. In the 
seventh month this increases, and paralysis of the external 
rectus of the right eye, and of the facial muscles of the left 
side, is to be noted. 

The urine becomes more purulent and offensive, and the 

pyrexia greater. Bedsores appear on the sacrum, and bulle 
are seen about the heels and malleoli. He-gradually becomes 
weaker, and dies, after being under observation for about eight 
months, and having suffered from spinal symptoms for a little 
over two years. 
. At the autopsy is found a sarcoma, matting together the 
nerves of the corda equina; another sarcoma exists in the 
dorsal region, replacing the cord for a distance of two and a half 
inches, but the shape of the cord being here, nevertheless, still 
preserved; and a third tumour replaces the right half of the 
pons, and involves the 5th nerve and the Gasserian ganglion. 
Marked dilatation of the central canal of the spinal cord. 

Secondary tumours in the lungs and pericardium. Suppu- 
rative nephritis, 

Microscopical Examination and Oommentary.—The various 
new growths—viz. that in the corda equina, spinal cord, pons 
varolii, and Jungs—were all of the same nature, viz. spindle- 
cell sarcomata. Further, they appeared to be pure spindle-cell 
growths, no other kind of cell entering into their composition. 
We have already remarked upon the fact, so unusual in intra- 
spinal tumours, that the growth in the dorsal part of the cord 
simply replaced the nervous elements of the cord, the shape of 
the cord being, nevertheless, still retained; so that no distinct 
outgrowth or tumour projection from the cord at the seat of 
tho disease occurred, except the affection of the various nerves 
along which the new growth had extended. It may, in fact, 
be said that we had, for a distance of two and a half inches in 
the dorsal region, what Was apparently at first sight a portion 
of the spinal cord, but in reality was that structure replaced 
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by sarcomatous elements, The growth extended along the 
cord, above and below, by growing along the outside of the ~ 
blood-vessels, so that nearly every small arteriole at the 
periphery of the growth was surrounded by a mass of spindle 
cells, and its lumen was considerably narrowed from the 
pressure exerted by these from without. This mode of 
extension left traces of its previous existence in the older 
parts of the tumour, where the spindle cells were seen to be 
arranged in concenivic groups, forming very small nests, the 
centre of which represented the narrowed, and in many parts 
completely obliterated, lumen of a blood-vessel. 

At the extremities of the growth in the dorsal region, the 
nervous matter, which still existed between the masses of 
spindle cells arranged in groups round the blood-vessels, was 
very much degenerated, large accumulations of myelin being 
present at these parts; these myelin masses appeared to be 
gradually absorbed, and to be replaced by the sarcomatous 
elements. At some parts of this tumour in the dorsal region, 
and at the periphery of it, similar masses of myelin still existed 
to those which were found at the extremities of the growth, 
and: it was the persistence of this myelin: that gave the 
appearance desetibed in the post-mortem report as resembling 
calcareous collections; there was, however, no calcareous 
matter. i 

The nerves issuing from the part of the cord which w 
replaced by the new growth, all suffered from an invasion into 
their substance of the sarcoma elements. The spindle cells 
had developed in the perineurium, surrounding and isolating 
the true nerve fibres, without apparently exerting very great 
pressure on those fibres, for even in the oldest parts of the 
growth the arrangement of the fasciculi of these nerve-roots 
was still distinct, but no axis cylinders could be recognised 
at any part of them; the absence of the latter, and the dis- 
appearance of the myelin, left a large number of small, more or 
less circular spaces, which had been previously occupied by the 
nerve fibres; the large number of these spaces in the sarco- 
matous infiltrated nerves, gave a hygline appearance to the 
sections taken from these parts. The spindle cells of the 
tumour appeared to have simply replaced the perineurium, and 
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the true nervous elements, the axis cylinders and their myelin 
sheaths, had then become absorbed. 

The appearance which these nerves presented on emerging 
from the affected portion of the spinal cord, was likewise again 
seen in the growth affecting the corda equina, only here it was 
seen on a larger scale, the growth having matted together the 
various nerves composing that structure. The spindle cells 
had here extended again between the separate nerves of the 
corda equina and between the various fasciculi of each nerve; 
but still the original arrangement of each nerve could be 
still recognised, for though the axis cylinders and their myelin 
sheaths had disappeared, the small spaces which they had 
occupied still persisted, surrounded on all sides by the spindle 
cells of the growth. 

Those parts of the growth in the cord and in the corda 
equine which had developed most recently, were very rich in 
nuclei; but in the older parts these were far less numerous, 
and the growth had there taken on a uniform hyalin-fibroid 
appearance. With this exception, the tumours had not under- 
gone any degeneration or further change with age. 

There was nothing in the microscopic appearance of the 
growth in the spinal cord, or of that in the corda equina, to 
allow us to say positively which was the older of the two, and 
which consequently represented the primary one, but that in 
the pons was certainly of more recent development than either 
of the other two. 

Although‘ the pathological details collected after death do 
not allow us to solve this point, I think there can be very 
little doubt that the tumour in the corda equina was the 
primary growth, and the growth in the dorsal part of the cord 
was secondary to it; the pons tumour developing still later. 
It is highly probable that for the first eighteen months of his. 
illness he was suffering from the growth in the corda equina 
alone, and it was only in the-first month that he came under 
our observation that the tumour in the dorsal region began to 
develop, and that the complete paraplegia was brought about 
by the combined effect ef the two tumours, and was not to be 
attributed to the tumour in the corda equina alone; that it 
was the development of this tumour in the dorsal region 


464 MULTIPLE SPINAL AND OEREBRAL 


which in great part accounted for the marked downward ~ 
progress of the man when he was at the Cheadle Convalescent 
Hospital, and the rapid development of the complete paraplegia 
after his return to the Royal Infirmary. What speaks very 
strongly in favour of this view is, I think, the fact noted that 
soon after he became completely paraplegic, a patch of anæs- 
thesia appears, not only over the left thigh, but also over the 
costal margin of the right side, a position which could not be 
accounted for by the tumour in the corda equina, but was 
probably due to the growth in the dorsal region, and possibly 
its extension along some of the sensory nerve roots from that 
portion of the spinal cord. 

The spinal cord below the tumour in the dorsal region 
presented very well-marked and very advanced sclerosis of 
both lateral tracts, and also of Goll’s and Burdach’s column. 
The lateral sclerosis on either side was due to the interruption 
of the cord in the dorsal region by the tumour there; it was, 
in fact, a descending sclerosis. 

The sclerosis of Goll’s and Burdach’s column on either side 
presented itself as a marked sclerosis, which extended on both 
sides from the posterior median fissure to the inner aspect of 
the posterior grey cornu, with no break of intervening healthy 
nerve tissue. This sclerosis we must regard as an ascending 
sclerosis from the effects of the growth in the corda equina. 
It is interesting as illustrating the fact that extensive lesions 
of the corda equina cause, not only a sclerosis of Goll’s tract, 
but also of Burdach’s as well. A considerable portion of 
Burdach’s column, in the lower portions of the cord, being 
probably composed, either directly or indiréctly, of fibres 
which proceed from the various nerves of the corda equina, 
and so consequently, when the latter is divided or interrupted 
by such a growth as we have in this case, sclerosis of that 
column results. 

Above the tumour in the dorsal region there was well- 
marked evidence of ascending sclerosis, the column of Goll 
-being very sclerotic in its whole vertical extent, and sclerosis 
could be traced as far as the posteriog surface of the medulla. 
Immediately above the tumour, for a distance of about a 
quarter of an inch, there was not only a sclerosis of Goll’s 
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tract, but also of Burdach’s, exactly as we saw was the case 
` below the tumour. We must consider this change in the 
posterior root zone as an ascending sclerosis; but it is not 
probable that it represents the effects of the growth in the 
corda equina before the tumour in the dorsal region began to 
develop, since probably the latter tumour grew, and practically 
divided the cord, before the one in the corda equina had 
completely cut off the nerves going to the lower extremities ; 
at the same time we cannot forget that lesions of the great 
sciatic nerve alone have been followed by a sclerosis of Goll’s 
column and of the posterior root zone. However, I should be 
much more inclined to attribute this sclerosis of the posterior 
root zone, which existed for a very short distance immediately 
above the tumour in the dorsal region, to the effects of that 
growth, which would cut off a large number of the fibres 
which would subsequently proceed upwards for a certain 
distatice in Burdach’s column : in support of this we may note 
the complete destruction of all nervous elements in both 
the spinal cord, and in the nerves which entered that structure 
opposite the seat of the new growth. 

In the cervical region distinct sclerosis of the cerebellar 
tract also existed; this could be traced into the medulla, 
where it occupied a small tract in the restiform bodies. This 
is again to be regarded as an ascending degeneration. 

From the position and extent of the cerebral tumour, we 
should haverexpected some evidence of descending change in 
the left lateral column; there was, however, no continuous 
tract of sclerosis, though some sections did show slight increase 
of the neuroglia in the lateral column of one side, and there 
was a small patch of sclerosis in the anterior pyramid of the 
medulla on one side. 

The cavity existing in the cervical region of the cord, which 
in the post-mortem report is attributed to a dilatation of the 
central canal, was in reality to be so explained, as microscopic 
examination clearly proved. In the above region only one 
cavity existed, which occupied the median line, and was quite 
&th inch in transverse measurement; it was flattened from 
before backwards, and so measured much less in that direc- 
tion. It diminished in size from above downwards, being 
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distinctly smaller in the lower cervical region (from which 
Fig. 2 was taken) than just below the medulla oblongata 
(Fig. 1). In the upper dorsal region two canals existed, both 
of much smaller dimensions than the single one above: one of 
these occupied a central position, and represented the dilated 
central canal ; the other occupied the position of the posterior 
grey cornu of the right side, having quite replaced that 
portion of grey substance. These two canals extended down- 
wards about one inch, and were succeeded by a single canal 
occupying a central position, and evidently the original central 
canal of the cord, but now dilated, for a distance of about 
another inch, below which the canal again became double for 
a distance of half an inch, the two canals being again here 
situated as the two were higher up. Then below these two 
canals we had only a single one, occupying a central position 
as far as the tumour in the dorsal region. Below that new . 
growth the central canal presented but slight increase above 
the normal dimensions, and was a single channel occupying 
its usual central position. 

Consequently we had in the greater part of the cord an 
apparently very much dilated central canal; but in the upper 
dorsal region at two places two canals existed, between which 
two points there was only a single centrally situated channel. 
The wall of the canal in the cervical region (Figs. 1 and 2) 
was much thinner than in the dorsal region, where two canals 
existed (Fig. 4), although in the former place it enclosed a 
much larger channel than in the latter, where-the lumen of 
either was very small. Further, the wall of the canal in 
cervical region was composed of firm, fibrous tissue, evidently 
of much older date and more fully formed than in the dorsal 
part of the cord, where each canal was surrounded by a fibro- 
‘nuclear growth, which was really very rich in nuclei. At 
the same time it could not be considered to represent a 
tumour mass, a new growth such as a glioma, but undoubtedly 
was an inflammatory tissue, and was probably to be regarded 
as the result of pressure exerted from within the canal. The _ 
lining’ membrane of the canal ore canals was always well- 
defined, and often had a corrugated sinuous outline, or, as it 
has been described by some authors, of a shirt-frill character, 
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and we could hardly conceive how such a canal, with so thick 
~ walls and such an internal limiting membrane, could have 
originated by any decay in a previously existing tissue; far 
moré probable appeared to be the explanation, that the cavity 
first existed with a thin wall, and that the latter thickened 
and became stronger to support the increased pressure. 

The canal in the cervical region was so large, that though 
occupying a central position, it involved to a large extent the 
grey cornua, especially the posterior, which had practically 
disappeared (Fig. 1); the anterior cornua, on the other hand, 
were comparatively little implicated; but in parts even they 
were much compressed and diminished in size. The wall of 
these canals was composed of a fibro-nuclear tissue: in the 
cervical region, where the canal was large and single, the 
fibrous element predominated, and the wall was not so thick as 
. elsewhere; in the parts where there were two canals, the 
nuclear element was in excess, and the wall was much thicker 
(Fig. 4), while the lumen of the canals was less than in the case. 
of the single cavity in the cervical region. Towards its inner 
aspect, the wall of the cavity often presented a corrugated, 
folded appearance, just like the elastic coat of an artery. No 
endothelial lining existed. 

The pathogenesis of such cavities as these in the spinal cord 
is still very uncertain. Although a really large amount of 
attention has been given to the study of the subject, hardly 
any two authors will be found to agree as to the exact sequence 
of events‘ which has led to their formation, and it is quite 
possible, in fact, from the recorded cases probable, that the 
same explanation will not suffice for all instances of the morbid 
appearance. 

It is well that we should start with a clear idea of what we 
mean by the term syringomyelia, and what by hydromyelia. 
Simon, Leyden, and Ziegler separate congenital enlargements 
of the central canal under the term hydromyelia, from those 
cases where we get cavities formed from pathological causes 
subsequent to birth, and to which the term syringomyelia is 
applied. To the latter group would belong our present 
instance. ` 

It is noteworthy that this affection is most commonly either 
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limited to the cervical or dorsal parts of the cord, or is most 
advanced there; also that the cavities which are formed are 
most frequently situated either in the posterior white columns, 
the posterior grey commissure, or in the posterior cornua, very 
rarely do they appear in the anterior portions of the cord, 
either in the grey or white substance. 

Leyden! regards syringomyelia really as ‘a consequence of 
congenital hydromyelia, attributing it to an interference with 
the closing the central canal, which is at first so large in the 
embryo. The position in which these cavities are found, 
chiefly in the posterior parts of the cord, would be held ‘to 
support this view. 

Westphal? and Simon? both attributed it to the development : 
of a new growth, a tumour (and not inflammatory tissue) in the 
spinal cord with a subsequent degeneration of the. centre of . 
this, and the formation of a cavity or canal. According to _ 
their views, the cavity has nothing directly to do with the. 
original central canal of the cord. Westphal, however, in a 
more recent paper," shows that his former view must- to a 
certain extent be given up, and that a certain relation of such 
cavities to the central canal must be acknowledged. “And he - 
says, the changes found in the cases most recently observeti by 
him were doubtless congenital, and that we must assume that 
disturbances of development of the central canal ensued with 
cavity formation, accompanied by a tendency to the develop- 
ment of fibrous new growth. He adds, however, that “in 
other cases there seems to be a tendency to the dévelopmerit 
of another form of new growth (glioma, myxoma).” 

Schultze® likewise holds the view, that these cavities owe 
their origin to a decay of proliferated neuroglia tissue, which 
may take its origin at various parts of the spinal cord, or in the 
medulla oblongata. 

Hallopeau® regarded a central myelitis as the primary 

1 ‘Klinik der Ritckenmarkekrankheiten, ii. p. 447; and Viroh. ‘ Archiv,’ 
vol. 68. Compare also Taylor, F., ‘Trans. Path. Society,’ 1884, vol. xxxv. p. 86. 

2 ¢ Archiv f. Psychiatrie,’ vol. 1, 1874, pp. 80 and 109, ? Ibid, 

4 t BRAIN, July 1883, pp. 149 and 165. 

® Viroh. ‘ Archiv, voL 87. 


6 « Qontribution & Péiude de In sclérose diffuse périćpendymaire,” &e., ‘Gaz, 
Méd, 1870, 80, 32, 84, 35. 
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lesion; a diffuse sclerosis ensuing round the central canal, and 
in consequence of degenerative changes which ensued in this 
inflammatory tissue, cavities were formed. 

Langhans’ attributes the cavities to a dilatation of the 
central canal of the cord, and the formation of diverticula 
from it, brought about by blood stasis, which stasis may be 
occasioned in various ways; in three of his four cases it was 
effected by tumours in the posterior fossa of the skull. 

My own case I am inclined to attribute to dilatation of the 
central canal, and the formation of diverticula from that, 
but I am less inclined to explain that dilatation by a blood 
stasis occasioned by the tumour in the pons, than by an 
obstruction to the circulation of the cerebro-spinal fluid, and 
to a damming up of that fluid in the central canal of the cord, 
whereby. great pressure was exerted, diverticula formed, and as 
a consequence of that pressure, a sclerosis ensued round the 
canals so arising, and that consequently the sclerosis was not a 
primary element in the case. 

The most recent writer on the subject is Dr. Ed. Krauss,? 
who ably reports a very interesting case. He explains the 
syringomyelia which existed, as a consequence of prolifera- 
tion of the neuroglia tissue, which first formed, as it were, a 
kind of glioma, and then the central part of this undergoing 
decay, cavitation resulted. After carefully considering the 
previous history, and the pathological appearances found after 
death in Df. Krauss’s case, I am much more inclined to think 
that the priniary lesion there was a hemorrhage into the upper 
part of the spinal cord, and possibly medulla, with a secondary 
descending sclerosis of the lateral column of the one side, 
together with the formation of a cavity, the greater part of 
which was due to a dilatation of the central canal of the cord, 
but that part of the cavity above might be due to changes 
ensuing in the hemorrhagic focus itself. 

Dr. Krauss believes that there had previously existed a 
syringomyelia which had caused no symptoms until those 
ensued quite suddenly (the patient waking ‘up one merning 

1 « Yeber Héhlenbildung im Rürkenmerk als Folge von Blutstaunng,” Virch. 
‘Archiv, vol. 85, p. 1. 

3 «Ueber einen Fall von Syringomyclia,” Virch. ‘ Archiv,’ August 1885, 
vol. 101, p. 304. 
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and finding the right leg and arm paralysed), and he is 
evidently of the opinion that the most probable explanation of 
the sudden onset of those symptoms was a hemorrhage, which, 
as he remarks, is no seldom occurrence in the case of a glioma. 
For my own part, I can see no reason or necessity to assume, 
that before the hemorrhage ensued such a proliferation of the 
neuroglia did exist, nor that there was before the onset of the 
symptoms, any syringomyelia. A far more rational view 


appears to me to be, that hemorrhage into the spinal cord - 


(rare as such lesion is) was the primary change. 

As regards my own case, I think few could study the sections 
from which the figures were taken without coming to the con- 
clusion, that most probably the sequence of events had been 
increased pressure within the central canal, dilatation of this 
(Figs. 1 and 2), formation of a diverticulum (Fig. 3) or out- 
growth from the same, and eventually the establishment of two 
distinct channels (Fig. 4) with very thick walls. 

From cases recorded, it is evident that syringomyelia may 
reach a very advanced stage without giving rise to any definite 
symptoms during life. In others it occasions marked atrophy 
of various groups of muscles, with or without sensory disturb- 
ances. It is doubtful whether, in our own case, any of the 
symptoms could be referred to the syringomyelia and to the 
sclerosis round the canals which existed. The grey matter 
was very extensively involved, as Figures 1 and 2 show; in 
some parts not only was the posterior (Figs. 1, 2°and 3), but 
also the anterior cornu of one or other side ‘considerably 
affected (Fig. 3). It is hence possible that such a lesion 
might have been really the cause of the deficient chest move- 
ment, which was noted in the latter part of our patient’s 
existence. It is certain that the position of the tumour in 
the dorsal region, and the involvement of the issuing spinal 
nerve-roots, would not account for this paralysis of the 
intercostals. l 

An interesting point also in our case was the existence in, 
the anterior pyramids of the medulla, close to the anterior 
surface (Fig. 5 a), of a distinct and wetl-marked nucleus of grey 
matter, which was so large as to be quite easily visible to the 
naked eye. This nucleus commenced immediately above the 
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decussation of the pyramids, and ran upwards to close upon 
the lower border of the pons, a vertical distance of nearly, 
inch. Quite at its upper part this nucleus divided into 
two, one occupying the position the whole did lower down, 
viz. the anterior surface of the medulla, while the other and 
smaller half was situated at the side of the anterior median 
fissure, rather more posterior and internal than the above- 
mentioned half. 
- _ At its point of greatest size, which was at its lower part, 
this nucleus presented upwards of two hundred ganglia cells ; 
these diminished in number towards the upper limit of the 
nucleus. 

No nerves were seen coming off from the anterior surface of 
this nucleus, but from its deeper part, filaments of nerves ran 
into and were lost, in the deeper parts of the medulla. No 
connection could be traced between this nucleus and any of 
the other nuclei in the medulla (Fig. 5 a). . 

Another well-marked nucleus of grey matter existed at 
the posterior part of anterior pyramids immediately to the 
inner side of the hilum of the olivary body (Fig. 5 6). I 
_ specially mention the existence of these two nuclei, since the 
majority of our English anatomical text-books quite ignore 
their existence, and I possibly may hence be forgiven for 
having at first considered them to be but another item in 
making our patient a pathological curiosity. 

Both of these nuclei are, however, recognised in the majority 
of the anatomical works of continental authors; they are, in 
fact, the nuclei arciformes of Henle,’ or the anterior and 
posterior pyramidal nuclei of Kölliker, and the small pyramidal 
nuclei of Stilling.? 

In our present-case they were both exceedingly, well deye- 
loped. 

"The cerebral symptoms call for special mention in reference 


1 «Handbuch der systematischen Anatomie des Menschen,’ von Dr. J. Henle, 


1868, Nervenlebre, p. 194. 
2 See also ‘Allgomeine und microscropische Anatomie,” von W. Krause, UI 


Auflage, 1876, L Bd., page 413 and Fig. 242; also ‘Zohn Vorlesungen über 
den Bau der Nervésen Centraforgane, von Dr. Ludwig Edinger, 1885, page 
121, Fig. 107. Also Ross ‘On Diseases of the Nervous System,’ 2nd odit., yol i. 
p. 807: “The nucleus of the pyramid (internal parolivary body).” | 
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to one point. The trophic lesions in the area of distribution 
of the right trigeminus were highly interesting, but what I 
would specially call attention to is, that though the post- 
mortem proved how complete had been the implication of the 
5th nerve with the Gasserian ganglion of the right side, yet 
there had not been the slightest affection of taste on the 
corresponding side of the anterior two-thirds of the tongue. 
I repeatedly tested for this, since the case was under observa- 
tion at the ‘time when I became acquainted with Erb’s views - 
on the course, which the gustatory fibres supplying that part 
of the tongue took to the brain.’ 

Whatever may be the course of the gustatory fibres of the 
chorda tympani in the majority of cases, it is certain that in 
our case they did not pass with the 5th nerve on the right 
side. Although many cases are recorded of loss of taste over 
the anterior two-thirds of the tongue from disease of the 5th 
nerve, others have existed, and been put on record, where 
complete paralysis of that nerve left taste unaffected. 

In conclusion, I would subjoin a few further references to 
the subject of syringomyelia : ` 


Nonart: “Recherches sur le développement accidental d'un canal 
Templi de sérosité dans le centre de la moëlle épinière.” —‘ Archives 
générales,’ 1838, i, 

Jo.yer: “Sur un cas d’anomalie du canal central do la moëlle 
épiniére.”—‘ Gaz. Méd. de Paris,’ 1867. 

Vincuow: “ Die Betheiligung des Riickenmarks an der Spina bifida 
und der Hydromyelia.”’—Viroh. ‘ Archiv,’ xxvii. 1863, p. 575. 
Lancareaux: “Un oas d’hypertrophie de l’épendyme spinal avec 
oblitération du canal central de la moélle.”—‘ Mém, de la Soo, 

de Biol.’ Paris, 1862. 

Bentrren: “Ueber Bydrom yell: Archiv der Heilkunde,’ vi. 
p. 289. 

Grimm: Virchow’s ‘ Archiv,’ 1869, vol. 48, p. 445. 

Navxyw and Eicnnorst: “Ueber die Regeneration und Veränder-” 


ungen im Riickenmark.”— Archiv f. exper. Pathol. und Pharma- 
kol., ii. 1874, p. 225. . 


STRÜMPELL : ‘Arch. f. Psychiat., x. 
Frogmos : Virchow’s ‘ Archiv,’ vols. $6 and 27. 

1 “Ueber den Weg der geschmackvermittelnden Chordafasorn zum Gehirn,” 
‘Neurogl. Centralb.,’ vol. i., 1882. : 
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Prox: det Psychiatrie,’ viii. p. 285 ~ 

_ Riria: “ Cystoide Degen. der’ Hirnrinde.” —: iie Zeitachr. £ ‘ 
‘Psych.’ vols.:30’and 82,.1874 and 1875. 

Gui, Wm.: ‘Guy’s Hospital Reports,’ 1862, p. 244, 

‘Loognart CLARKE: ‘Philosoph. Soo. Trans.” 1859, Pt. I. 


ETAYLOR': ‘ Trans. Pathol. Soo.’ vol. xxix. 1878, p. 21, and vol. xxxv. 
: 1884, p. 86. 

Warmax, T = ‘ Trans. Pathol. Societ. vol. xxxii; 1881, p: 8. ` 

Kesteven, W. B: : ‘St. Barth. Hosp. Reports,’ 1872, vol. viii. pei 15 

Resak : ‘Deutsche Med. Woch.’ No. 47, 1884.. T i ; 

` SORULITZE : ? Virchow’s * Archiv,’ vol..102. 1886. 


pp PZPLANATION OF THE PLATES. 





Ne: 1 “i the extreme upper part of the spinal cord. 


« @.- Extremely dilated central canal with comparatively thin fibrous wol. 
b. Sclerosis of Goll’s columns. 


- Fig. 2. From lower cervical region. 


a. Dilated central canal, here smaller and with a thicker fibrous wall. 
b. Sclerosis of Goll’s tracts. e 


Fig. 8. Lower cervical region. 
: “a Formation of a diverticulum (c) from the dilated central carial. 
Fig. 4. From: dorsal region. 
i a.: Two cavities (a and c) with thick fibro-nuclear walls. 
Fig. 5. From the medulla. 


a. Anterior pyramidal nucleus, 
b. Posterior pyramidal nucleus, 


ON A CASE ILLUSTRATING THE CORTICAL 
NATURE OF EPILEPSY AND ITS RELATION: 
SHIP TO JACKSONIAN CONVULSIONS. = 


* BYD. NOEL-PATON, M.D., B.SO., 
Biological Fellow of the University of Edinburgh. 


Smo Bastian first argued for the existence of cortical 
“perceptive centres,” and since the researches of Ferrier have 
demonstrated that centres connected not only with the motor 
functions, but also with the perception of special sense- 
impressions occupy definite areas in the cortex cerebri, much 
has been done, both experimentally and clinically, to prove 
that all forms of epilepsy are cortical in their nature. 

Among the many workers in this field of inquiry, Hughlings- 
Jackson stands out pre-eminent in having demonstrated by 
clinical and pathological research the connection of certain 
definite forms of epileptic attack, with coarse lesions of the 
. motor areas of the cortex. But, though experiment renders it 
extremely probable that similar irritative lesions in the sensory 
areas of the cortex may also cause epileptic attacks, the 
clinical evidence on this point is still very deficiept. 

The following case is of considerable interest in this respect, 
since, in connection with a well-localised external injury in 
relationship to both motor and sensory cortical areas, two 
perfectly distinct classes of fits occurred—the one resembling 
in all essential features the motor seizures of Hughlings- 
Jackson, and the other corresponding to the ordinary epileptic 
attack. - 

For leave to publish this case I am indebted to Dr. 
Brakenridge, in whose ward it occurred. 


William Heslop, aged 23 years, fnd unmarried, a brass- 
finisher by trade, but recently working as a labourer, was 
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: admitted to Ward 32 of the Edinburgh Royal Infirmary on 
Oct, 11th, 1883, complaining of “fits,” which had troubled 
him for four or five years. 


History. 


1. Family Pion) —The patient is the eldest of a family of 
seven, four of whom are dead. All four died in infancy; in 
the case of one the cause was “water on the head,” in the other 
céses the cause of death is unknown. The other surviving 
members of the family, a brother and sister, are strong and 
perfectly healthy. His father died in Morningside Asylum, 
snffering from general paralysis of the insane. He had been 
a very hard drinker. One of his fathers brothers died of 
delirium tremens, but his father’s other brothers and sisters 
are said to be free from disease. His cousins are all healthy. 
His mother is healthy, and there is no neurotic os in 
connection with her family. 

2. Personal History.—The patient has always had a com- 
fortable home and good food, and his work has never been 
excessive. He generally on Saturday night indulges freely 
in beer, but he is not a heavy drinker. 

3. Past illnesses and acetdents—As a child he had measles 
and scarlet fever; but since then he never had any illness, 
There is no history of syphilis, or of convulsions during 
teething. 

At seven"years of age he fell over a stair, ie stories high, 
and sustained a very severe fracture of the frontal bone, for 
which he was trephined by Dr. Gillespie. After the operation 
he made a rapid and complete recovery. 

Five years ago, when working on board a steamer at 
Glasgow, an iron bucket, weighing about half a hundred- 
weight, fell upon the right side of his head, inflicting a com- 
pound fracture of the parietal bone. He was stunned for a 
moment, but almost immediately regained consciousness. 
Before he could be got to the Infirmary he was again un- 
conscious, and remained so for several days. He was under 
the care of Dr. McIiwar, and I have been able to ascertain 
thot the treatment was expectant, and that no head-symptoms 
developed. The patient himself states that a small piece of 
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bone was removed. He was not discharged from the Infirmary 
for eighteen months, during which time the wound on the 
side of the head remained unhealed. Three weeks after his 
dismissal his present illness commenced. ` 

4. Present illness.—Walking along the street in Glasgow, 
he suddenly fell down in an unconscious condition; and upon 
recovering, he suffered for some time from severe headache. 
Since then he has been constantly liable to fits, which come 
on at irregular intervals, sometimes when he is awake, some- 
times when asleep. If he is seized during sleep, the fit is 
generally much more severe. 

Two kinds of attack are described :— 

In the first, consciousness is almost at once and completely 
lost; while in the second it remains undisturbed, either 
throughout the whole fit, or for a considerable time after its 
commencement. i 

In connection with seizures of the first type, all the patient 
can tell is that they are usually preceded by a very distinct 
and somewhat complex aura. He first experiences a sensation 
of heat in the left side of his face, and almost simultaneously 
he sees a ball of fire before the left eye, while at the same time 
he hears a singing sound, but whether in one or both ears he 
is unable to say. His mother describes these fits as very 
violent, and from her description they appear to resemble very 
closely in all particulars ordinary epileptic seizures. 

Of the second type of convulsion the patient gives a very 
clear account. The fit commences with a twitching of the 
whole upper lip, or of one side of it, sometimes the right, 
sometimes the left. Ultimately, however, the left side is most 
markedly affected, and the mouth and cheek are drawn over 
to the left side and twitched violently. The muscles con- 
cerned in flexion and extension of the left elbow-joint are 
next involved, first becoming rigid, with the arm fixed in 
a position of semi-flexion, and then passing into a state of 
clonic spasm. The next step is the flexion of the hand on the 
forearm, and then the shoulder-muscles are affected, first with 
a tonic and subsequently with a cloffic spasm, while the head 
is twisted over to the left side, and the whole body is bent to 
the left. Consciousness is generally lost at this stage of the 
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attack, but the motor spasm may first extend over to affect 
‘the right arm. As soon as the spasm reaches the right side, 
consciousness is invariably lost, and it is impossible to trace 
the further progress of the fit. He states that upon recovering 
consciousness, he finds the left arm still jerking. After the 
fit he suffers from severe frontal headache, equally intense 
upon both sides and throbbing in character. 
The convulsion does not always go so far as above described ; 
frequently it never passes beyond the arm, and consciousness 
. is then retained throughout. 


Strate on ADMISSION. 


Weight, 8st. 91b. ; Height, 5ft. 5in. He is a well-developed, 
fairly strongly built young man, of fair complexion, and with 
a large brachycephalic head. The eyes are somewhat deeply 
set, the pupils large and equal, the iris is of a lightish-grey 
colour. The conjunctive are clean. The features are small’ 
and well-formed, and the- expression is intelligent. 

The left side of the forehead is more prominent than the 
right, but the supra-orbital “ridge is, at its outer extremity, 
obliterated. At a point 24 inches from the middle line, 
and 1} inches above the eyebrow, there is a well-marked 
rounded protuberance; and running upwards and inwards 
from this is a ridge 2 inches long. Under this ridge is a 
depression 1# inches long by 1 inch broad at its widest part. 
Tt is ovoid in form—the large end of the ovoid being directed 
downwards and outwards. Two inches above the root of the 
nose is a crescentic scar, with its concavity directed upwards, 
and this terminates at its left extremity in a triangular some- 
what depressed cicatrix. Over the whole of the ovoid de~ 
pression very marked pulsation may be observed, and when 
the patient stoops, not only is this pulsation increased, but a 
well-marked bulging becomes visible. A bridge of bone 
passes horizontally across the middle of the ovoid, but above 
and below this a depression, which is soft and yielding to the 
touch, may be felt. The median triangular patch also pulsates 
and bulges when the pasient stoops. The crescentic cicatrix 
covers a depression, having its deepest part at its right ex- 
tremity. Uniting the right angle of the triangle with the 
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upper and inner end of the ovoid, a narrow linear depression 
may be felt. 

On the right side of the head, 4} inches above the tip of the 
mastoid process, is a cicatrix, uncovered by hair and partly 
adherent to the subjacent parietal bone. It covers a linear 
depression about 4 inch broad, which extends, from a point 
+ inch behind a perpendicular drawn through the mastoid 
process, upwards and forwards for 2 inches to a point 4 
inches above the tragus of the external ear. The depression 
is deepest and broadest where a vertical line from the 
external auditory meatus intersects the scar. 

My friend Mr. Hare kindly examined the position of this 
scar for me, and from a long series of observations—the results 
of which he has since published,'—he believes that this 
depression must be entirely behind the fissure of Rolando, and 
that it must pass over the lower part of the ascending parietal 
convolution, and run downwards and backwards ovet the 
posterior part of the fissure of Sylvius. 


Nervous SYSTEM. 


1. Sensations—He suffers from headache and dimness of 
vision for some time after his fits. 

2. Sensibility—1. Common sensibility, thermal sensibility, 
&c.,are unaltered. 2. Special Senses.—Pupils are equal, widely 
dilated, and respond only slightly, but equally to light and to 
accommodation. The field of vision and visual atuteness are 
unaltered. "ys $ 

Ophthalmoscopic examination.—Both eyes are slightly myopic 
—the media are clear; in both there is a well-marked deep 
cupping of the disc. The laminw cribrosse are well marked. 
In the left eye are marked signs of old neuritis, probably 
connected with injury to the eye from his first accident. 

Taste, hearing, and smell are normal. The muscular sense 
is also normal. 

3. Motor Funetions.—The organic reflexes are normal. During 
the fit the patient does not lose control over the bladder and 
rectum. The tendon-reflexes are nermal, and the cutaneous 
reflexes are all fairly marked. Voluntary movements are 

1 £ Journal of Anatomy and Physiology,’ vol. xviii. p. 174. 
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in all respects normal. Co-ordination is perfect; and the 
electrical irritability is unaffected. 

4. Cerebral and Mental Functions.—The patient sleeps well. 
His mental faculties are well developed; altogether he is a 
most intelligent, clear-headed fellow, fond of reading and of 
various games, 

. All the other systems are normal, 


DIAGNOSIS. 


The seizures first described correspond in all essential 
particulars to Hughlings-Jackson’s classical description of that 
form of epilepsy named after him; and that they are really of 
this nature is rendered certain by their occurrence in connec- 
tion with a well-defined traumatic lesion in the region of the 
cortical centres related to the muscles first implicated in the 
attacks. i 

Unfortunately, after his admission to the Infirmary, the 
patient remained free from these more purely motor seizures, 
so no-opportunity was afforded of studying their onset, and 
of thus definitely localising their starting-point. 

The patients own statement, confirmed by that of his 
mother clearly shows the lips were first implicated. But 
this is not sufficiently definite. For it must be remembered 
that the labial centres occupy no small part of the motor area 
of the cortex. 

Mr. Hares careful measurements, however, which were found 
post-mortem+ to have yielded extremely accurate results, 
indicated that the injury did not extend in front of the fissure 
of Rolando ; that it implicated the lower part of the ascending 
parietal convolution, part of the angular gyrus and part of the 
superior temporal convolution; that, in fact, the only motor 
area involved was No. 11, that centre connected. with retraction 
of the angles of the mouth. 

In all probability the clinical study of this point would not 
have yielded very accurate results, since the close physiological 
relationship of all the labial centres, and the consequent 
almost simultaneous implication of these, would have rendered 
it impossible to have detected in which ‘the nervo explosion 
really commenced. 
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The characters of such Jacksonian seizures are now 80, 
generally known to the profession that it is needless here to 
enter more fully into the various phases of the attacks. 

It is of some interest, however, to compare the march of 
spasm on the body with its course over the cortex cerebri. 
Centre 11 being first affected ; centres 7, 8, 9, and 10, are next 
implicated; while 6, the centre for the bicipital movements, 
and a, b, and c, for the movements of the hand and wrist, are 
. subsequently involved. The more remote centres, 12, 5, 4, 3, 2 
and 1, are last implicated, just before or just after the spasm 
passes to the other side of the body. 

But besides these motor attacks, our case presents for our 
consideration seizures having different and graver-manifesta- 
tions ; and the question which we must now consider is whether 
these are due to an idiopathic epilepsy; or whether, on the 
other hand, they owe their origin to the same injury which we 
have been led to consider the cause of the minor seizures.’ 

The evidence in favour of true epilepsy seems at first sight 
very strong. We have the patients family history. His: 
father died insane, and an uncle suffered from delirium 
tremens. 

But that it is not a true idiopathic epilepsy—that it is not 
what would be called by Nothnagel a primary epilepsy—that 
is, an epilepsy due purely to inherent and inherited causes, is 
I think manifest from the very definite connection of these 
fits with the head-injury; though of course it is extremely 
probable that our patient inherited from his progenitors brain- 
cells so unstable as to render him peculiarly susceptible to 
any exciting cause of epilepsy. 

But granting that this is a secondary epilepsy ERREN 
upon the head-injury, the question now arises—do these more 
typical fits owe their origin to the same physical condition 
with which we have connected the Jacksonian seizures; or 
must their cause be sought elsewhere ? 

This blow on the head might have induced such seizures in 
- different ways. 

Firstly, we might have here a clinigal example of one cause 
of epilepsy which Westphal has demonstrated in guinea-pigs. 


i ‘Berliner Klinische Wochenschrift 1871, No. 81. 
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He found that if the head of the animal be struck lightly, a 
convulsion may be induced. This rapidly passes off, and 
leaves the animal in an apparently perfectly normal state of 
health for a period of some weeks, when an epileptic condition 
appears, fits occurring either spontaneously, or in connection 
with an epileptogenous zone. Post-mortem examination of 
these guinea-pigs reveals numerous small hemorrhages among 
the fibres of the white substance of the spinal cord and upper 
part of the medulla. 

The bearing of these experiments upon the case before us is 
so evident as to need no further remark from me. Unfor- 
tunately, the clinical evidence of the occurrence of such fits is 
small, unless in connection with.embolism. 

Secondly, Brown-Séquard has now most fully and satisfac- 
torily demonstrated the possibility of inducing in guinea- 
pigs epileptic attacks, and an epileptic state lasting for a 
considerable length of time, by section or injury of peri- 
pheral nerves, either sensory or mixed. He found that, soon 
after section of the nerve—the sciatic was generally used— 
over the same side of the head and face an area of increased 
superficial reflexes appeared. This he called an epileptogenous 
zone. These reflexes gradually increased till a complete local 
spasm might be induced, and after some few days the spasm 
affected the whole of one side of the body. In the course of a 
month or six weeks, instead of unilateral spasm a well-marked 
epileptic fiteresulted from irritation of this area. 

Cases in man of this form of secondary epilepsy have 
occurred, though, as a rule, without the formation of epilepto- 
genous zones, and it is a matter of no little interest to note that 
such cases are usually connected with an injury either to the 
sciatic or to the fifth cranial nerve. To quote Nothnagel’s words : 
——“ The lesion generally consists in external traumatic agencies, 
acting upon the trunk, branches, or cutaneous distribution of 
these nerves, less often on pressure due to tumours.” In our case 
the area of distribution of the fifth cranial nerve is thus injured. 

Against the supposition that our case is of this nature must 
be set the fact that the awra, when it occurs, is of the nature of 
some peculiar sensation in the area of the affected nerve, 
Here, however, we have a distinct aura in quite another region, 
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I believe that in our case we have to deal, not with an 
idiopathic epilepsy, but with an unusual form of secondary 
epilepsy, having its starting-point in the special sense-areas of 
the cortex. 

I have been led to this conclusion firstly, by the localisation 
of the external wound in relation to the cerebral convolutions ; 
and secondly, by a study of the aura epileptica. - 

I have already stated that Mr. Hare, from these measure- 
menis, is of the opinion, that the fracture must have passed 
over the lower part of the ascending parietal lobe, and extended 
across the posterior part of the Sylvian fissure—that it passes 
over area 11, over part of 13, and part of 14. Now, as is well 
known, area 13 has been proved by Ferrier to be the visual 
centre, while 14 has been similarly demonstrated to be the 
auditory centre ; so that, in case of any meningeal thickening 
or other lesion in relation to the inner surface of the fracture, 
we must conclude that centres 13 and 14 are affected in the 
same manner as 11—the motor centre which we have seen 
participating in the commencement of the Jacksonian attack. 

Secondly, the auræ, as described by the patient, are—first, a 
feeling of warmth over the left cheek; secondly, a ball of 
fire before the left eye; and thirdly, a singing in one or 
both ears. 

Now these special sense-aure are just what, from Ferrier’s 
researches, we should expect in the case of an explosion of ~ 
nerve energy in the ganglion cells of the visual and auditory 
centres, and that these cells are in all probability in an 
unstable condition we have already shown. The meaning of 
the thermal sensation is more difficult to explain, from the 
fact that centres connected with such sensation have not yet 
been localised. 

I think then that we are justified in concluding that these, 
as well as the more purely motor fits, owe their origin to some 
gross lesion in connection with the fracture. 

It is not difficult to understand how one exciting cause may 
act upon the cells of the sensory area; while another, probably 
_ starting from a different source, willemore distinctly affect the 
motor areas, 

That a sudden discharge of nerve energy, occurring in con- 
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nection with the sensory areas of the brain, should cause a 
more generalised convulsion than a similar discharge in a 


` group of motor cells, is obvious; firstly, from the very intimate 


connection of each sensory area with many different motor 
centres, as is well shown by the very complex series of 
movements which supervene upon the irritation of such a 
sensory area; and, secondly, from the fact that nervous 
discharges, starting from the sensory cells, pass in a great 
measure towards the motor cells; that, in short, while the 
natural course of a discharge from a motor cell is outwards to 
the periphery, the course of a sensory discharge is towards 
motor cells, upon the action of which the natural manifestation 
of the sensory impression depends. Thus, once given the 
initial sensory disturbance, it is pretty obvious that the fit 
must become general, and cannot remain localised, as was the 
case in many of the motor attacks. 

This diagnosis, arrived at during the life of the patient, was 
confirmed post-mortem. 

Illness prevented my studying the progress of the case; but 
I have ascertained that after his first month in hospital he 
remained entirely free from fits ; that he grew stupid, lethargic 
and heavy; that his sight became impaired, and that his 
general health steadily deteroriated. He went home for a 
short time in January 1844, but was readmitted almost im- 
mediately, and died on January 24th. 


-© AUTOPSY. 


On January 25th, Dr. Byrom Bramwell made a post-mortem 
examination, the report of which I append. 

Exiernal Appearances.—Length 55", circumference at shoul- 
ders 87"; emaciated, pale; pupils equal and contracted ; 
rigidity moderate ; lividity slight; putrefaction commencing. 
A cicatrix, $" long, above left eyebrow (its middle) ; another in 
the middle line, 14” above the root of the nose. A well-marked 
depression at the seat of the first-mentioned cicatrix. Another 
depression, 3" above and 2” behind the right ear (external 
auditory meatus). e 

Bratn.—Fracture of the frontal bone extended from the 
oor above the eyebrow up, to middle of forehead ; bone 

212 
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absent at seat of depression, a hole the size of a sixpence 

bridged over by membrane. The dura mater and arachnoid 

are firmly adherent to the perforation in the frontal bone. At’ 
the seat of the depression behind the right ear was an old 

fracture. A needle could be passed through the narrow 

fissure at the bottom of the fracture, which was bridged over 

by membrane. The dura mater is adherent to the inner 

surface of the bone at the point of the external fracture ; but 

no lesions of the arachnoid or convolutions here. 

The tip of the left frontal lobe was destroyed by a cyst, and 
was fixed to the inner table of-the skull at the seat of fracture 
in the frontal bone by the adhesion mentioned above. The 
cyst was about the size of a walnut. Surface of the brain 
otherwise quite normal. Weight 3 lbs. 

Right optic dise and retina normal. 

The pericardial sac contained 1 oz. of blood-stained serum ; 
one or two punctiform hemorrhages in posterior surface óf the 
pericardium. The heart weighed 74 oz. and was healthy. 
Both pleural sacs dry. Right lung weighed 1 Ib. 74 oz., 
very much congested, especially at lower lobe. Some edema 
of upper lobe. Left lung weighed 144 oz., much congested. 
Spleen weighed 4 oz., congested. Liver weighed 2 Ibs. 34 oz., 
congested, fatty and decomposing. Kidneys; right weighed 
5 oz., congested ; left, 834 oz., in similar condition. Stomach, ` 
patches of congestion. Intestine normal. 

Dr. Clemon, Dr. Brackenridge’s then resident physician, was 
able, post-mortem, to confirm Dr. Hare’s measurements in 
regard to the locality of the fracture in relationship to the 
Sylvian fissure and the neighbouring convolutions. 

I must add to this report the fact, that at the seat of the 
fracture of the right parietal, the inner table of the skull 
showed marked signs of inflammatory action, while the ad- 
herent dura mater was considerably thickened. 


R COMMENTARY. 


Satisfactory as is the post-mortem in regard to the locali- 
sation of the lesion, it demonstrates tife existence of a disturbing 
element unrecognised during life. The presence of a large 

cyst in the frontal lobe of the left side, connected with the 
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fracture sustained during early childhood, at once introduces 
the question of how far this was connected with the develop- 
ment of the epileptie seizures. I believe we may safely 
exclude this possible factor. For a careful analysis of the 
numerous recorded cases of lesions of the frontal lobes’ shows 
that their connection with epileptic attacks of such a very 
distinct character is unknown, though undoubtedly epileptic 
fits may be caused by such lesions, just as they may be caused 
by lesions in any part of the nervous system. 

Again, the development of these fits in such direct relation- 
ship to the later injury points very strongly to its causal 
connection with them, especially if we take into consideration 
the nature of the aura 

Perhaps the most interesting point demonstrated by the 
post-mortem is the absence of any marked change in the cortex 
cerebri at the seat of the fracture. It is greatly to be regretted 
that the preliminary treatment of the brain with too strong 
alcohol rendered it friable, and unsuited for microscopic 
examination. The inner surface of the parietal bone showed 
well-marked signs of inflammatory action, while the dura mater 
was distinctly thickened. 

Other cases of epileptic attacks connected, as demonstrated 
during life by the aura, and post-mortem by the position of 
the lesion, with irritation of the special sense areas are on 
record ; but I have failed to find any case in which such a 
lesion prodiced two such totally different forms of seizure. 

Such a cage, connecting as it does the simple Jacksonian 
attacks with the more complicated manifestations of true 
epilepsy, is of very great interest.and importance. 

All evidence, clinical and experimental, points to the 
following conclusions :—lst, that the starting-point of all 
epilepsies is in the cortex; 2nd, that pure nervous explosion, 
without the intervention of vaso-motor changes, is sufficient 
to account for all the phenomena of the attack. 

The second point has been fully treated by Gowers in his 
work on Epilepsy. 

It is in connection with the former point that such cases as 

1 M. Allen Starr, M.A. M.B., ‘Journal of Medical Science,’ April, 1884. 
2 Starr, loa, cit. 
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ours are of special interest, affording, as they do, strong evidence 
in opposition to the medullary theory, still so ably supported 
by Nothnagel and others. 

At first sight the experimental evidence upon which this 
theory is built appears extremely strong; but when viewed in 
the light of more recent research, it loses much of this apparent 

Undoubtedly the researches of Nothnagel have demonstrated 
beyond dispute the existence im the rabbit of an area in the 
pons Varolii and medulla oblongata, irritation of which causes 
general convulsions’; and at the same time have shown that 
the action of this centre is independent of the higher part of 
the brain—that convulsions do occur when the brain above has 
been removed. But Rosenbach, who has recently studied this 
subject,” contends that in dogs such fits do not manifest the 
characteristics of the true epileptic attack. And it must also 
be remembered that from experiments on the very undifferen- 
tiated brain of the rabbit it is hardly justifiable to draw ` 
conclusions in regard to the vastly more complicated and 
differentiated human brain. 

Again, Nothnagel has not availed himself of the most 
valuable clinical method of research which we owe to Hughlings- 
Jackson—the careful study of the aura epileptica, the earliest 
symptom of the attack. 

All evidence goes to prove that the perceptive centres are 
situated high up in the brain. Now, the aura epfleptica is in 
the vast majority of cases of the nature of a perception of a 
sensation, and is not merely a reflex expression of such a 
sensation—such as would be produced by a nervous discharge 
commencing in the lower centres. Further, according to 
Gowers, in one-fifth of all cases in which an aura occurred 
this was of the nature of a special sense-warning, and the 
researches of Ferrier and all pathological evidence go to 
prove definitely that the centres connected with such percep- 
tions are situated in a specific area of the cortex. When, on 
the other hand, the aura is of the nature of some localised 
muscular twitching or contractions no doubt in regard to 
the cortical position of its starting-point can be entertained. 

2? Virchows ‘Arch.,’ vol. xliv. p. 1. 2 Ibid. 
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Those cases in which no aura oceurs cannot be cited as sup- 
porting the medullary theory, for we must remember that the 
absence of this warning is in all probability due to an inherent 
general weakness of the nerve-cells, allowing the nerve ex- 
plosion to pass so rapidly from one centre to another that 
consciousness is lost before time is allowed for cognition of the 
initial perception. - 

Again, each attack deteriorates not only the group of cells 
first implicated, but also all secondarily involved, so that in time 
these will offer so little resistance to the spread of the attack, 
that the fit will very rapidly become sufficiently general to 
abolish consciousness. 

By some the so common form of aura apparently connected 
with the pneumogastric nerve is considered as indicative of 
the primary affection of the medulla; but, as we have already 
pointed out, even these so-called organic aure are of the nature 
of true perceptions, and therefore indicate the implication of 
the higher parts of the brain. 

So much for the clinical evidence in regard to the nature of 
the epileptic attack, which certainly seems to render it highly 
probable that the starting-point of the fit is in the cortex 
cerebri. And this evidence is fully confirmed by the recent 
experimental research of Rosenbach.’ 

This research is of such importance, and appears to have 
received so little attention in this country, that I do not 
hesitate to give a brief résumé of the main results obtained by 
this observem. His experiments were conducted on dogs, and 
yielded the following result— 


A. Motor Areas. 


1. Electrical irritation of a cortical motor area causes a well- 
marked epileptiform convulsion in the muscles corresponding 
to this area; and this convulsion passes by a definite route 
to other groups of muscles—the route corresponding to the 
proximity of the various motor areas of the brain. 

2. On removing the electrodes, the attack passes off in the 
usual manner of epilepjic attacks, the tonic spasm becoming 
clonic, and ending in paralysis of the muscles affected. 

1 Virchow’s ‘ Archiv; Bd. 97, S. 369. 
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3. It is difficult to regulate the current so as to confine the 
attack to one side of the body. When the median line is 
passed, the hind limb is the part first affected. When the 
centre for the hind limb is irritated, the attack frequently at 
once passes over to the opposite side. 

4. At the height of the attack consciousness is lost. 

5. After the fit one of two conditions may remain— 


a. Post-epileptic paralysis. ' 
B. Post-epileptic psychical irritability. 


6. For a few minutes after the cessation of the attack, the 
centres respond extremely readily to irritation—a second 
attack being readily induced. But after from ten to fifteen 
minutes an increased resistance in the cells is to be observed. - 


B. Non-Motor Cortical Areas. 


7. Irritation of non-motor parts of the cortex—posterior part 
—causes at first no convulsions, but after a latent period a 
general convulsion ensues. I need not point out how directly 
this bears upon the case we have had under consideration. 


C. Influence of Destruction'of Oorten. 

8. Destruction of the motor areas on one side prevents irrita- 
tion of the non-motor parts from inducing an attack. And 
irritation of the non-motor areas of the opposite side causes a 
general convulsion, confined to the side opposite the irritated 
area. 

9. Any great destruction of the motor areas during an 
attack stops the convulsions in the muscles supplied. 

` 10. A convulsion may be caused by irritation of the white 
substance from which the grey matter has been removed, but 
the convulsions stop without any clonic stage whenever the 
electrodes are removed. The convulsions induced do not tend 
to become general, and cannot be caused unless the current 
is stronger and only a small portion of the cortex has been 
removed. Irritation of the white substance lying below those 
parts of the cortex which are not motof causes no attack. 
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D. Irritation of Medulla Otlongata. 


11. Irritation of the medulla oblongata causes a well-marked 
general muscular spasm, but no true epileptic attack. 


E. Influence of Bromide of Potassium, 


12. On administration of bromide of potassium in large 
doses, it is almost impossible to induce an attack by irritation 
of the cortex, while irritation of the subjacent white substance 
causes spasms as in the unpoisoned dog. 


He concludes— 

Ist. The convulsive attacks which are induced in dogs by 
electrical irritation of the brain are the result of stimulation 
of the cortical centres, and present, according to the source of 
irritation, the greatest similarity to the so-called cortical, or to 
the idiopathic epilepsy of man. 

2nd, That between the so-called cortical and idiopathic 
epilepsy there exists—in their pathogenetic aspects—no real 
difference ; but from the facts that the first is really a symptom, 
the result of organic brain affection, and in its clinical course 
is not identical with the latter, it must be kept distinct from 
the latter. 

3rd. The convulsive attacks of idiopathic epilepsy, as well as 
the attacks of petit mal, are the effects of a primary diseased 
condition of the cortex cerebri. 

4th. The multiple character of the picture of the epileptic 
attack depends upon the different manner and degree in which 
the pathological cortical irritation, which is the basis of the 
epileptic attack, spreads. 

5th. The theory which places the starting-point of the 
epileptic attack in the centres of the medulla oblongata and 
Pons Varolii—is in opposition to the clinical features of the 
attack, and is not based on sufficiently sure facts even in its 
relation to the elucidation of the epileptic attack. 

Such experimental evidence, especially when supported by 
the older observations of Luciani? and of Bubnoff and Heiden- 

1 ‘Neurol, Contralbl.’ 1884, No, 2. 

3 «Sulla patogenesi dell’ epilessia; Rivista sperimentale di Frenisiria,’ &o. 
1878, iv. 


490 THE CORTICAL NATURE OF EPILEPSY, 


hain, is of the greatest possible value, and may be said to 
demonstrate beyond dispute the cortical nature of all 
epilepsies, 

The many transitional forms of epilepsy uniting Jacksonian 
convulsions with the idiopathic disease are of importance, as 
still further bearing out the experimental and clinical evidence 
of the cortical nature of all forms of the malady. 

On the one side we have cases such as Heslop’s, where the 
disease is apparently due to direct pressure on, or at least to 
direct irritation of the cells themselves. In this class we must 
also place many cases of epilepsy from syphilitic tumours, and 
perhaps a few post-hemiplegic cases of epilepsy. 

Very closely connected with this class we have another well- 
marked group of cases connected with tumours in the white 
substance of the hemispheres, but not directly involving the 
ganglionic parts of the brain. These tumours appear to produce 
changes in the ganglion cells indirectly through nerve fibres 
upon which they press. I need not here adduce evidence—now 
so well known to every one—that such changes are continually 
brought about in cells through the action of nerve fibres, which 
are, after all, but continuations of the nerve cells themselves. 

Not far removed from such cases are the experimentally 
induced epilepsies caused by striking the heads of guinea-pigs 
in which small hemorrhages among the nerve fibres appear to 
set up the epileptic state; and in close clinical relation to these 
experimentally induced fits are most of the cases of post- 
hemiplegic epilepsy, which apparently owes its erigin, in the 
vast majority of cases, to the presence of small extravasations 
in the neighbourhood of areas which have had their blood- 
supply interfered with by embolism. 

Passing now outside the encephalon, we have Brown-Séquard’s 
epilepsy from section of the spinal cord and of nerves, irritative 
changes apparently spreading upwards along the nerve trunks 
to affect ganglion cells connected with them; and, closely 
corresponding to these again, we have the so common “ fits” 
of childhood, which, though at first connected with difficult 
teething or obstinate enteritis, pags sometimes into true 
epilepsy. 

1 Pfliiger’s ‘ Arch.” Bd. xxvi. 
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Most closely connected with true idiopathic epilepsy are 
those cases of patients who, having inherited a weak and mobile 
nervous system from their parents, yet remain healthy till 
some exciting cause sets up an epileptic condition. And it is 
interesting to observe that by far the most common cause in 
these cases is a sudden fright. The very close relationship of 
fear to certain muscular movements—the outward manifesta- 
tions of fear—is well known, and renders it readily intelligible 
that a fright might so act on a weak set of ganglion cells as to 
establish in them an epileptic habit. 

Lastly, we have true idiopathic epilepsy occurring in the 
children of epileptics—a set of cases exactly corresponding to 
the epileptie young begotten by Brown-Séquard’s epileptic 
‘guinea-pigs. í 


ON A CASE OF AMNESIA. 


BY E. A. DINGLEY, M.D. (LOND.). 
House Physictan to the Wolverhampton and Staffordshire Hospital, 


I nave submitted the notes of this case of Amnesia to my 
friend and former teacher, Dr. Charlton Bastian. He agrees 
with me in regarding it as one of great interest, and as belong- 
ing to that category which has been described by him as due 
to “damage to commissures between the auditory and thé 
visual word-centres.” In his work on “The Brain as an Organ 
of Mind” (8rd ed., p. 642) he has recorded a case of amnesia, 
in which some of the principal defects seemed to be due to a 
lesion producing functional inactivity of the two sets of com- 
missural fibres naturally existing between the auditory and the 
visual centres. Two or three pages further on he refers to an 
important case published by Dr. Broadbent,’ in which there 
appeared to be damage to one of these sets of commissural fibres 
only (viz. the visuo-auditory). Many of the peculiarities of 
the present case are to be accounted for on the supposition 
that bere, amongst other things, we have to do with some 
damage to the other set of commissural fibres between these 
centres (viz. the audito-visual). My case is therefore the 
complement of that published by Dr. Broadbent. . 

Thus, in Dr. Bastian’s cases the patients could neither read 
aloud, nor write from dictation; in Dr. Broadbent’s case the 
man wrote well from dictation, but could not read aloud; in 
the present case, the patient could read aloud fluently, though 
he could not write from dictation. 

In regard to the fluency with which my patient read aloud, 
it will be well to remember also a remarkable case recorded 
by Dr. Hertz? “This patient,” says Dr. Hertz, “was able to 
articulate distinctly any words which» either occurred to him 


1 «Med. Chirurg. Trans., 1872 (Case viii.) 
2 «Psycholog. Mag., vol. viii. 
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spontaneously, or when they were slowly and loudly repeated 
to him. He strenuously exerted himself to speak, but an 
unintelligible kind of murmur was all that could be heard. The 
effort he made was violent, and terminated in a deep sigh. 
On the other hand, he could read aloud with facility.” 


The patient whose case is here recorded was admitted into 
the Wolverhampton and Staffordshire Hospital, under the care 
of Dr. Millington, and I have to thank him for allowing me to 
publish the following notes. 

John C., æt. 56, a brewer’s drayman, was admitted on March 
27th, 1884, complaining of having had a “stroke.” He was 
rather more intelligent than men in his position usually are, 
and could read and write well, and keep simple accounts. He 
had suffered from attacks of gout for some time, but had never 
had any other illness. On March 25th he complained of 
headache, but went to work, and seemed in fairly good health. 
On March 27th he went out to work as usual, but came home 
at 8 a.m. “looking strange,” and got into bed with his clothes 
and hat on. After a time he got up, and walked about the 
house in a “delirious” condition. He could speak plainly, 
but his right arm was weak, and he dragged his right leg 
slightly. 

On admission.—He was found to bea strong, healthy-looking 
man; his temperature was 99°, and his face flushed. He com- 
plained of frontal headache, and of a “ giddy feeling.” He was 
conscious antl rational, but his mind seemed somewhat confused 
and dull; the functions of the cranial nerves were carefully 
tested, and were all found to be normal except the facial, 
which was markedly paralysed on the rightside. He protruded 
his tongue without any deviation. His speech was thick and 
slow; he only answered questions, and did not volunteer 
any statements. 

Deglutition wes normal. 

Both arms could be moved, but there was maka weakness 
on the right side. 

He could walk, buthe right foot was slightly dragged. 
Sensation was not affected. 

As regards reflexes, his pupils reacted well to light, and also 
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to accommodation, and were equal; the epigastric and plantar 


were well marked, but the cremasteric was absent on both sides. - ' 


Knee-jerk could easily be obtained in both legs, but not 
ankle-clonus. There was entire control over the sphincters. 
His arteries were rigid and tortuous, and his pulse had rather a 
high tension. The heart was slightly hypertrophied, but no 
murmurs could be heard. The arcus senilis was well marked. 
The digestive and respiratory systems were quite healthy. 
Urine, specific gravity 1012; no albumen. 

March 28th—Patient is less intelligent than he was yester- 
day, and even partly unconscious; he recognised his master, 
but said nothing to him, and had a very dazed appearance. 

March 29th—Patient is semi-conscious: he says “Thank 
you ” to every question. He does what he is told, but seems: 
very confused and dull. He talks incoherently in his sleep. 
His right arm is now as strong as the left, but the right a 
paralysis remains well marked. 

April 3rd.—During the last few days patient’s intellect has 
cleared up considerably; he says a few simple words, and 
appears to comprehend pictures. He sometimes complains of 
‘headache, localised about the left temple and left side of the 
forehead. 

April 5th—Patient can recognise pictures, but he cannot 
name the objects represented ; he uses cireumlocutory phrases ; 
as, when shown a picture of a camel, he said, “ Egypt long 
way.” He can copy writing, and can write from dictation his 
own name and such words as “cat” and “dog,” but not more 
dificult ones. He attempts them, but only makes a scrawl, 
though he occasionally gets the first letter right. 

April 10th.—Patient is still improving ; he can name a few 
simple objects. His grip, as tested with a dynamometer, is 
50 on the right side, and 45 on the left. 

April 15th.—Patient is still making progress—he can now 
read aloud easy words, but stumbles over the longer ones. 

. April 26th—Patient can now read aloud very well; he can 
copy writing and easy drawings, but cannot write from dicta- 
tion any better than on the 5th inst. He is still unable to 
name the most common objects. ` 

May 3rd.—Patient can now write a very fair letter asking 
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leave to walk in the garden, but cannot write the same words 
-from dictation. 


Remarks, with further details concerning Patients condition two 
: months after the attack. 


This case is interesting, as being one of those which can be 

easily explained by Dr. Bastian’s theory of Amnesia as set 
forth in his work on ‘The Brain as an Organ of Mind’ (8rd 
ed. pp. 600-690), to which and to his clinical lectures I am 
indebted for my information on this subject. Before con- 
sidering the morbid condition present in this case, it will be 
advisable to describe the (theoretical) normal condition. 
’ In our brains we may be legitimately supposed to have 
two centres, or cell and fibre mechanisms, which are specially 
concerned with the expression of our thoughts by speech 
and ‘writing. The more important of these is called the 
“auditory word-centre,” and in it are stored up, if we may 
so speak, the remembered sounds of words. So that when we 
wish to express our thoughts, the necessary words are revived 
in the auditory word-centre and are then uttered. That this 
is so, is evident from a study of the process of learning to 
speak; for during this period the-child learns to associate, and 
does after many efforts associate, certain sounds which represent 
the name of an object with the object itself, and, later on, with 
the idea er remembered impression of that object. This 
theory is also endorsed by the fact that deaf children, who 
never hear word sounds, never reproduce them in speech. 

The visual word-centre, in like manner, is concerned with the 
form or shape of the words and with their reproduction in 
writing. This I believe to be part of a larger “ form” centre, 
which comprises and reproduces all visual impressions of form, 
size, colour, &c. That there is such a centre is, I think, 
indicated by the fact, that when we are trying to reproduce a 
sketch, we call up in “our mind’s eye,” as the saying is,a 
picture or remembered impression of the object, and copy this 
as we should copy the agtual thing if it were present. Again, 
when we are in doubt about the spelling of a word, we often 
write down one or two variations and see which harmonises 


496 ON A CASE OF AMNESIA. 


most with our previously received impressions stored up in , 
the visual word-centze. ‘ 

Each of these word-centres may be stimulated to action in 
three different modes, viz. (1) by volitional impulses, as in 
spontaneous speech; (2) by associational impulses coming 
from the other centre, as in reading aloud and writing from 
dictation ; and (3) by sensory impulses coming from the ear 
or eye, as the case may be, when repeating words or when 
copying them from a book. Each centre must, therefore, be 
supposed to be in relation with three ingoing sets of fibres. 

Tn addition, each centre is furnished with outgoing fibres to 
the other centre; and with others going, in the case of the 
auditory word-centre, to the nerves supplying the -speech . 
muscles ; and in the ease of the visual word-centre, to those 
supplying the muscles used in writing: but before reaching 
these outgoing nerve fibres, the impulses are supposed to pass 
through a centre called the “kinesthetic” centre, in which 
the sensations associated with different movements are re- 
ceived, and whose activity is supposed to help to regulate’ 
the execution of future movements of all kinds, including, 
of course, those concerned with speaking or writing. 

Thus the anditory word-centre furnishes us with the words 
which we require in order that we may express our thoughts; 
and this, together with the kinesthetic centre, furnishes, 
and in part regulates, the impulses to the various muscles 
concerned in speaking the words. In a corresponding manner, 
the visual word-centre would co-operate with its related part 
of the’ kinssthetic centre, for the execution of the movements 
concerned in the writing of words. 

As ‘regards the relative importance of the auditory and 
the visual word-centres, the auditory evidently comes first, 
not only because speech is far more common than writing, but 
also because it seems likely that in health words are recalled 
in the visual word-centre only through the auditory word- 
centre; or if not entirely so, in very great part in this manner 
only. In the deaf and dumb, of course, the auditory word- 
centre is never developed, and wosds are revived only as 
visual impressions through the visual word-centre. 

The position of these centres in the brain is considered by 
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Dr. Ferrier to be in the case of the visual in the angular gyrus, 
and in that of the auditory in the upper temporal convolution. 

The centres may be damaged differently, so as to result 
in at least two kinds of defective action: (1) they may be 
paralysed, or (2) they may take on inco-ordinate action,.¢.e., 
supply a wrong word instead of the right one. 

I will now consider the modes in which we can (in accor- 
dance with a plan which I have learned from Dr. Bastian’s 
lectures) test the efficiency of each centre, and apply them 
as I proceed to the case in question. 


I. Auditory Word-Centre. 


(1.)-Is the patient’s hearing good? This tests the condition 
' of the sensory in-going fibres and of that part of the centre 
„concerned with them. In this case the patient can hear 
perfectly well. 

(2.) Can he understand speech? He comprehends every- 
thing that is said to him readily and well. 

(3) Can he speak? This tests the outgoing fibres and the 
portion of the centre connected therewith. But speech may 
be of three kinds. 

(a.) Spontaneous: t.e., can the patient express his thoughts 
as he wishes? Here, he can speak fluently and well, but 
cannot name objects (except a few familiar ones, and some 
which he has learnt since his attack). When asked the name 
of an object, he makes attempts to say the word, but cannot do 
80, and is quite conscious of his failure (paralytic amnesia). 
Sometimes, however, he says a word somewhat resembling the 
correct one in sound, as “spinnacles” and “stectacles” for 
“ spectacles,” or “ rescern” and “concern” for “discern.” At 
other times he will use a word, the meaning of which has a 
distant connection with the one required, as “mother” for 
“wife,” and “brother” for “son”; or, again, he will use a 
periphrasis, as, whén asked to name a camel, he said, “ Egypt—a 
long way—-go a long way—carry things—hot place.” All the 
time he is quite clear as to the word he wants, and will recog- 
nise it immediately it is Spoken, and will very accurately pick 
it out from a list of words resembling it in sound, or even 
from a list of synonyms. 

VOL. VII. 2K 
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Adjectives, verbs, ete., seem to present little or no difficulty, 
it being almost entirely noun-substantives that are unable to 
be recalled. Since the patient has been under observation he 
has learnt many names, and can recall others which formerly 
he*could not do, and so has a fair vocabulary; but still he is 
constantly at a loss for a word in conversation. 

(.) Associational or mnemonic speech; or has the patient 
the power of repeating things from memory? This one has. 
He can count well, cin say the alphabet, and can repeat the 
Lord’s Prayer. In this case the bond of association or memory 
is so strong that it lasts uninjured after voluntary speech has 
been damaged, for the patient can say words under this” 
influence that he cannot say voluntarily. 

(c.) Imitative speech ; or can the patient repeat words after 
you? This man at first could not repeat anything, but now 
he can repeat almost any simple word, with only an occasional 
difficulty. A very long word or a phrase he generally 
stumbles over more or less. 


; I. Visual Word-Cenitre. 

(L) Is the patient’s sight good? If so, the in-going fibres 
are clearly intact; and in this case they are, as the patient 
can see perfectly well. 

(2.) Does he comprehend printed or written words? He 
does very readily. He reads to himself very often, and obviously 
understands what he reads, since he can answer questions upon 
what he has been reading. 

(3.) Does he recognise common objects? This man will 
recognise anything; can describe it, and knows all about it; 
but cannot name it. 

(4.) Can the patient write? This tests the condition of the 
out-going fibres, and of the portion of the centre connected 
with them. Here, as in speaking, we have three varieties. 

(a.) Can the patient write spontaneously? If so, the centre 
will respond to volitional impulses.. In this case there is some 
defect, for although he can write simple sentences, he cannot 
write long or difficult ones, such as a“déscription of an object. 

6.) Can the patient write things from memory? _This is 


associational or mnemonic writing. . “Here he cannot very 


.- 
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well. He can write his name, but he has marked difficulty in 
writing the alphabet, and cannot write the Lord’s Prayer, 
which he can repeat fluently; thus showing that here the 
defect is in the visual word-centre itself, and not that it is 
prevented from acting by a defect in the auditory word- 
centre, 

(c.) Can the patient copy words—imitative writing? He 
can do so very accurately, copying either printing or writing, 
or transferring one to the other. He can also copy easy 
drawings exceedingly well, considering his abilities. 


I. Auditory and Visual Word-Centres Combined. 


. We have two ways of testing whether these centres can 
act in unison, and therefore whether their commissural fibres 
are intact. 

(1.) Can the patient read aloud? In doing this the visual 
word-centre receives a stimulus along its sensory in-going 
fibres, and passes it along the commissure to the auditory 
word-centre, where it calls up the corresponding sound, the 
stimulus to utter which passes along the out-going fibres to 
the kinesthetic centre, and finally to the muscular nerves, 
This man can read aloud with perfect ease, reading long and 
difficult words clearly and distinctly. The fact that he can read 
aloud and yet cannot name objects shows that there must be a 
visual word-pentre, as the auditory word-centre can bestimulated 
by the reception of impulses from it, but cannot be roused into 
activity by volitional impulses originated on seeing the object. 

(2.) Can the patient write from dictation? This process is 
the reverse of the preceding, the sensory stimulus reaching 
the auditory word-centre, and going thence to the visual word- 
centre along commissural fibres belonging probably to another 
and a distinct set. In this case the patient has considerable 
difficulty in writing from dictation, only being able to write 
simple words, and not always these. Sometimes I have noticed 
that he was able to write a word spontaneously which he could 
not write from dictation, but this was not a constant or 
uniform condition. s 

We are pow met -yith this problem: If he can read aloud, 


the commissural fibras smust be intact; and if he cannot write 
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from dictation, they must be damaged. How can we reconcile 
these contrary propositions ? 

There are two explanations available :— 

I.. That there is a double set of commissural fibres—one the 
audito-visual, and the other the visuo-auditory ; and, further, 
that one of these can be damaged and the other left intact. 

Il. That after some time the impulses from the visual word- 
centre, instead of going to the auditory and then to its 
related kinesthetic centre, go direct to this latter kinesthetic 
centre, passing by the auditory centre. But if the visuo- 
auditory fibres can be superseded like this, why should not 
the audito-visual be similarly superseded? In reply we- 
can only make this suggestion, that the auditory word-centre 
having so much more to do than the visual, it would be an 
obvious advantage if it could be relieved from transmitting 
these commissural impulses by their going direct to the 
kinesthetic centre. It seems possible that in some people 
this may be brought about by education and practice, though 
in the case of a man in the position of this patient, such an 
explanation would seem hardly likely to be the correct one. 


To sum up, then, we find that in this case there is— 
I. Some aphasia, though this is much less than it was. 
Ii. Some paralytic amnesia, viz.,— 
(a.) As regards the auditory word-centre :— 
1, Diminished excitability to volitional impulses (spon- 
taneous speech). . 
2. Normal excitability to associational impulses (reading 
aloud). 
3. Diminished excitability to sensory impulses (imitative 
speech). 
(b.) As regards the visual word-centre :— 
1. Diminished excitability to volitional impulses (spon- 
taneous writing). 
2. Diminished excitability to associational impulses 
(writing from dictation), 
3. Normal excitability to sensory impulses (imitative 
writing). S 
1 On th's subject see Dr. Bastians ‘Brain as an Organ of Mind; 8rd ed, 
p. 640. 
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TI. Some inco-ordinate amnesia extending to the same 
parts as are affected by the paralytic forms. 

Therefore the lesion has damaged the auditory word-centre 
and the audito-visual commissural fibres, and to a less extent 
the visual word-centre. 

As to the nature of the lesion, I should think that it was 
probably a thrombosis affecting a small area in the region of 
these centres as described above. 


Note, October, 1885.—It is now more than eighteen months 
since the attack, and the patient is in very much the same 
condition. He has learnt some more words, and has a little 
more power in recovering names, but only after considerable 
‘delay and many failures. His general health is very good; 
his grip is, right 85, left 80; and there remains only a 
slight trace of the right facial paralysis. 


ON A CASE OF BILATERAL DEGENERATION IN 
THE SPINAL CORD, FIFTY-TWO DAYS AFTER 
HAMORRHAGE IN THE CEREBRAL HEMI- 
SPHERE. 


BY W. B. HADDEN, M.D., AND O. S. SHERRINGTON, M.B. 


Epwarp S., aged 63, an upholsterer, was admitted into 
St. Thomas’s Hospital under the care of Dr. Stone, on 
March 5th, 1883. ` 

The history was that he was found on the top of a tramcar, 
helpless, but not unconscious. He was at once taken to the 
hospital. Nothing more was ascertained about him, except 
that he had been under treatment at an ophthalmic hospital. ` 

State on Admission.—Patient is conscious, and quite sensible. 
He cannot articulate, except to say “ Yes ” or “ No” in answer 
to questions. He tries to speak, and can make sounds, but is 
unintelligible. He shuts his eyes when asked, and tries to put 
out his tongue. He can only protrude it very slightly, and it 
deviates to the right. 

The mouth is drawn to the left. The right arm, which is 
rigid, is quite powerless, and sensation is impaired? There is 
also partial loss of motion and sensation of the right leg, but 
it is not rigid. The knee-jerk is brisk on the right side, and 
ankle-clonus is present. There is a slight elbow-jerk, but no 
wrist-jerk on the right side. The plantar reflexes are equal on 
both sides. 

The Jungs are emphysematous, and signs of bronchitis 
audible, mainly at the right base posteriorly. 

The heart appears normal. The arteries are tortnous and 
thickened. There is no albumen in the urine. Ice was 
applied to the head, and four leeches to each temple. The 
bowels were freely acted on by crotoneil. 

March 9th —There is now no aphasia; but there is some 
difficulty in articulation, on account of the facial paralysis. 
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The tongue is protruded markedly to the right. The pupils 
are small, but equal. The bladder is distended, and he passes 
his water under him. 

April 16th.—There is no return of power in the arm, and 
very little in the leg. The right hand is swollen, the skin over 
the backs of the fingers smooth and devoid of wrinkles, and 
the nails are more curved over the tips of the fingers than on 
the left side. There is some atrophy of the muscles of the 
thumb and of the extensors of the forearm. The elbow and 
Enee-joints on the right side are stiff, and there is pain on 
making passive extension. The tendon-reflexes of both legs 
are brisk, but much more so on the right side There is 
marked ankle-clonus on the right, but none on the left side. 

The patient gradually got more and more drowsy, and 
albumen was found in the urine. 

He died on April 26th, fifty-two days after the onset of the 
attack, 

The temperature of the axilla on the paralysed side was 
sometimes half a degree or even a degree higher than on the 
left side, but occasionally it was equal on both sides, and 
rarely the temperature on the paralysed side was lowered. 
During the last nine days of life there was marked pyrexia. 

Post-mortem Ezaminatton—Body of an emaciated old man, 
Numerous Pacchionian bodies at the vertex of the brain on 
each side of the longitudinal fissure. The left hemisphere 
appears sntaller and more flattened externally than the right. 

The vessets at the base are gaping, and their walls are much 
thickened. There is no obstruction. There is moderate 
excess of the sub-arachnoid fluid. 

Outside the forepart of the left lenticular nucleus some 
ochre-coloured clot is seen. Farther back, the clot is larger, 
the adjoining edge of the lenticular nucleus is lacerated, and 
the internal capsule between the caudate and lenticular nuclei 
is involved. The external capsule and claustrum cannot be 
distinguished. The hemorrhage also involves the most 
anterior part of the lenticulo-optic segment of the internal 
capsule. Except for the laceration of the outer part of the 
lenticular nucleus, as mentioned above, the corpus striatum and 
optic thalamus are unaffected. The hemorrhage measures 
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about an inch and a half, or rather more, in length, and 
involves nearly all the motor part of the internal capsule. 
The white matter forming the roof of the left lateral ventricle 
is softened and tinged yellow. The cortex everywhere. is 
healthy. No signs of any other lesion in the brain. 

There is no evident change in the crus and pons, but the 
left anterior bulbar pyramid has a slightly pinkish translucent 
appearance, in marked contrast with that on the opposite side. 
The degeneration is also visible throughout the entire length 
of the right lateral column in the cord. It is most marked in 
the cervical region, less evident in the dorsal; but in the 
lumbar portion it again becomes very distinct, and reaches up 
to the periphery of the cord. 

There is no difference between the median nerves on the’ 
two sides. The lungs are emphysematous, the right side of 
the heart dilated and hypertrophied, the liver. mo am 
the kidneys small and very granular. 

In sections prepared from the hardened cord and pons, the 
following condition is observable. 

Pons and Medulla Oblongata.—The pyramid of the left side 
gives a decidedly larger area on cross-section than does that of 
the right side. There is no obvious difference as regards depth 
of stain between the right and left sides, either in preparations 
coloured by carmine, or after Weigert’s hematoxylin method. 
Under the microscope the left pyramid proves to be very 
much degenerated; the right pyramid appears to be un- 
degenerated, save in a small portion of it, lying ventrally and 
medially; adjoining the grey-matter of the “nucleus of the arci- 
form fibres” (Schwalbe). The area given by the degenerating 
tracts at the level of the lower ends of the inferior olivary bodies 
is indicated in Fig. 1. The depth of the stippling is intended 
to be proportional to the degree of degeneration. It is notable 
that the degenerated area approaches the olive very closely, 
and that upon the left side three small islets of degenerated 
fibres lie dorsal to the main pyramidal mass, within the 
formatio reticularis. 

Spinal Cord.—The right lateral column is slightly smaller 
than the left, its smallness being due to diminution of its 
posterior two-thirds, the bold outline of that part on the ‘left, 
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is on the right replaced by a flatter line. Fig. 2 represents the 
state of things opposite the fifth cervical nerve-root. Here, in 
sections stained with logwood, or with carmine or picrocarmine 
the area of the right crossed pyramidal tract is coloured a 
little more deeply than normal. This is more obvious in 
carmine than in logwood preparations, and is most obvious 
in that part of the tract which borders the direct cerebellar 
band. No change, however, is obvious in either direct 
pyramidal tract, or in the left lateral column. In sections 
stained after Weigert’s hamatoxylin method! a degenerative 
change is at once obvious to the naked eye in both lateral 
columns and on both sides of the anterior modian fissure. On 
the right side the area of the crossed pyramidal tract is tinged 
with brown, contrasting with the inky tint of the rest of the 
antero-lateral column. The region of the direct pyramidal 
tract also is brownish, and not merely to left of the anterior 
fissure but to right of it. Further, on the left side the area of 
the pyramidal tract in the lateral column is brown—though 
not so strikingly so as on the right. Lastly, the periphery of 
the antero-lateral column from lip of anterior median fissure 
round to some millimeters behind the anterior nerve-roots 
offers a brownish zone, a half or more of a millimeter deep in 
the section—the method even in sections from well-hardened 
cord causes much shrinking. 

The degree of change in the right half of the cervical cord 
is greater in the lateral column than in the anterior ; in the left 
half it is greater in the anterior column than in the lateral. 

Both in carmine-stained sections, and in those stained by 
Weigert’s method, close examination shows the finer anatomy 
of the degeneration to be as follows: 

In the right crossed pyramidal tract there is some excess 
of connective tissue, especially of large deeply-staining cells 
which lie between the cross-sections of nerve-fibres. Individual 
nerve-fibres are not so distinct and easily countable as normal, 
although many are perfectly distinct. Many of the stromal 
spaces are vacant; presumably because the cross-sections of 
the fibres have droppedeout in the process of preparing the 
specimen for the microscope. In some of the stromal spaces 


1 ¢ Fortechr. der Med., April 15, 1885. 
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lie large coarsely granular, rather highly refracting, and ill- 
stained, rounded bodies (cf. Fig. 7 d) They are not deeply ~ 
coloured by carmine or Weigert’s hematoxylin method. A 
nucleus is not certainly evident in them, but with carmine 
one part of them often colours more deeply than the rest. 
Whether they are similar to the “granulation corpuscles” 
discussed and figured by Bastian,' or whether they are portions 
of much altered nerve-fibres, is not clear to us. Some 
stromal spaces are filled by ill-defined palely-staining homo- 
geneous masses; some contain simply an almost uncoloured 
granular débris; occasionally are seen cross-sections of fibres 
to all appearance healthy, but that the axis-cylinder stains 
more deeply than normally and appears enlarged. Without 
more exhaustive examination, the impression left upon us is 
that the fibres degenerating, although not of the largest of the 
antero-lateral column, are of the larger rather than of the 
smaller-—but are not all of equal calibre. 

Similar changes are present in the left lateral column, but 
there the increase of connective-tissue elements is very slight. 
In the anterior columns, as in the left lateral, the changes are 
almost confined to the nerve-fibres, the stroma not being 
obviously thickened. In the dorsal cord, Fig. 3, at the level 
of the second nerve-root, the bilateral character of the degene- 
ration is evident. The change is still most marked in the 
right lateral and left anterior columns; the shape of the area 
involved is not much different from that of the cervical 
region, 

Fig. 4 shows the change at the level of the- 10th dorsal 
nerve, here again evidently bilateral: but of somewhat altered 
shape. The area of the direct cerebellar tract has been en- 
croached upon, and as the cerebellar fibres are here scattered, 
and are set in much tissue continuous with the deeper pial 
layer, a little care is wanted not to suppose that the degene- 
ration-field here extends to the periphery of the lateral columns 
from the posterior root forwards. At this level no degene- 
rating fibres are observable at the ah border of the anterior 
fissure. 

In Fig. 5, opposite the 2nd o nerve, it is seen that the 


1 Trans. of Medico-Qhir. Soc., vol. 1. p. 528. PL XI. Fig. 20. 
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degeneration area lies further outward from the central prey 
matter. Degenerating nerve-fibres still are present in the left 
border of the anterior fissure. 

In Fig. 6, ut the lst sacral root, the degeneration is still 
bilateral in character, but absolutely confined to the periphery 
of the lateral columns, as a triangular area, more obvious on 
the right side. 

The median nerve of the paralysed right limb was healthy. 

The above case is interesting, from the opportunity offered 
for microscopic examination of the secondary degeneration in 
the cord, so early as seven weeks after the occurrence of the 
cerebral lesion. That the degeneration in the cord was due to 
the hemorrhage which occurred fifty-two days before death, 
there is no good reason to doubt. It is noteworthy that the 
degeneration in this early stage shows very little sclerosis ; 
even in the crossed pyramidal tract in the right lateral 
columns where it is most, it is quite slight. It has been shown 
that in the dog the amount of sclerosis in the degeneration patch 
is proportional to the age of the degeneration, t.e. the farther 
the degeneration dates back, the more the fibrous tissue in 
the track of degeneration, until a period is reached, within the 
year in the dog, at which the only evidence of a degeneration- 
process that has occurred is the scar it has left behind. By 
this criterion a glance at a carmine-stained section of the cord 
from the present case would show that death had followed at a 
comparatively short period the initial lesion in the brain. 

The process of degeneration, in the present case, seems as far 
advanced in the lumbar region as in the cervical. This with 
the early date is interesting, and agrees with observations to 
the same effect in the dog.’ In fact the name “ descending” 
degeneration given to the secondary degeneration of nerve- 
fibres distal to the seat of initial lesion seems scarcely justified. 
It implies an idea of change observably extending downward 
along the fibres, whereas there is great dearth of observation 
of such a progression. A priori we conceive there is as much 
reason to suppose the change an ascending one, or one occur- 
ring simultaneously thmeughout the length of a fibre, as to 
imagine it descending. ` Of the fibres in the spinal cord 

! Sherrington, ‘Journ. of Physiol,’ vol. vi. p. 177, 
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trophically dependent on the brain, the earliest portions to 
suffer after brain injury might well be supposed those at ’ 
greatest distance from their trophic centre. Were speculation 
useful here, many arguments suggest themselves for and against 
each of the three views. But we would remark that serious 
objection against the name “ descending ” degeneration can be 
urged, until more observation of its descent are forthcoming.* 

The Figures 1 and 2, to which references will be found on 
p- 511, show a point on which we would lay stress; the 
evidently large diminution which the degenerating tract 
undergoes in amount as it passes from the medulla oblongata 
into the spinal cord, in the region of pyramidal decussation. 
Into what structures do the manifold degenerated fibres 
stopping short at this level embouch ? 

A point of great interest in the present case is that a 
degeneration doubly bilateral in the spinal cord has resulted 
from injury confined to one hemisphere of the brain. Pitres 
has described such cases? In the dog analogous cases have 
been observed by Moeli,? by Löwenthal, and by one of us.’ 
Schifer® also, as long ago as 1883, noticed that in the spinal 
cord of a monkey operated on by Drs. Ferrier and Yeo, the 
cervical enlargement contained a degeneration in the lateral 
column on the same side as the cerebral injury. 

In the present case, the degeneration in the lateral column 
on the same side as the hemisphere injured, when compared 
with that of the crossed pyramidal tract opposite, presents the 
same characters as in the dog; it is more diffuseds less defined, 
with edges softer. Although the difference between the degene- 
rations on each side of the anterior fissure is not great, still 
differences the same in kind are present there also, the right- 
hand degeneration being more diffuse. In the dog, one of us 
was led to believe that the degeneration on the same side as 
the cerebral injury either appeared rather later, or, if it began 
simultaneously with that of the crossed tract, was at first quite 
slight, and only later, when that of the crossed tract had 
Recon only support we know of for the term is by Schiefferdecker. Virchow’s 
‘ v . 

3 PHEA de Physiologie norn. et path., wk v. 8rd sorles. 


> ¢ Archiv. f. Paych.,’ vol. x. ‘ ‘Zeitschrift Zoologie, Gonova, 1885. 
3 «Jour. of Physiol., vol. vi. * < Jour. of Physiol,’ vol. fy. 
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already been a little time in fall play, reached its own stage of 
full activity. If one may from amount of sclerosis present 
judge the age of a degenerative lesion, one would say that in 
the present instance the lesion in the right lateral column 
had been in existence longer than that in the left. In the dog 
too, especially when the degenerative lesion is small, it seems 
that the degeneration on the same side as the cerebral injury 
does not progressively diminish in quantity from above down- 
ward, as does the lesion of the crossed pyramidal tract. In the 
case before us, the left-hand degeneration does not at any 
lower point in the spinal cord seem larger than at some point 
more proximal. The only hint of such a character is in the 
comparison of sections from the levels of 3rd and 5th cervical 
nerves respectively ; the degenerution in the left lateral column 
may be slightly more extensive at the 5th than the 8rd. 

Pitres does not find any degeneration in the pyramid of the 
side opposite the cerebral lesion. It must be remembered that 
Pitres is always dealing with the scar left by the degeneration 
rather than with the degeneration itself. His earliest case is 
one of more than six months’ standing. It seems doubtful 
whether the degeneration of a small number of fibres scattered 
somewhat sparsely through a tract of uninjured fibres would 
leave any scar—at least, any scar detectable by present 
methods of observation. In the present case, as above stated, 
we believe the degeneration to be bilateral in the medulla 
oblongata, “although extremely asymmetrical there—much 
more asymmétrical than at any point in the spinal cord below 
the decussation of the pyramids. 

There are some points of clinical interest in this case to 
which we would briefly call attention. The rigidity of the 
paralysed limbs occurred at the onset of the attack, and 
persisted until death. It is usually asserted that early rigidity 
in hemiplegia is due to irritation of the pyramidal-tract fibres, 
and this assumption receives some support from the present 
case. Whatever may be the explanation, there is no doubt 
that the so-called early rigidity in some instances remains 
permanent, no interval® elapsing between it and the slow 
contracture which results from secondary spinal degeneration. 
We have for some time had a case under observation, in which 
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rigidity of the paralysed arm and leg ensued immediately on 
the attack. A year later the rigidity was still present in a- 
very marked degree. 

The early occurrence of ankle-clonus in our case deserves 
some notice. This we have observed in other cases in which 
no obvious rigidity was present. Attention has also been 
directed to this subject by Pitres.? 

Although, in the case we have narrated, the secondary 
degeneration was bilateral, it is interesting to note that 
rigidity and ankle-clonus were not present in the non- 
paralysed side. The only indication of any organic change 
was an exaggeration of the knee-jerk on that side. 

On this point, Pitres, in the paper to which we have already 
alluded,” says: “ Bilateral exaggeration of the knee-jerk and 
bilateral contracture of the lower limbs may exist in cases in 
which the secondary sclerosis is perfectly unilateral; and, on 
the other hand, they may not be present when the secondary: 
sclerosis occupies both lateral columns.” 

A similar opinion had already been expressed by one of us 
on theoretical grounds. 

Tt was then suggested that the occurrence of ankle-clonus 
and rigidity on the non-paralysed side in hemiplegia might 
sometimes depend on irritation conveyed from the motor 
cells on the hemiplegic side to those on the opposite side of 
the spinal cord. The intimate connection between the nerve- 
nuclei which preside over the lower limbs, and the compara- 
tive independence of the motor nerve-cells cohtrolling the 
movements of the upper limbs, explain many facts of the 
highest clinical interest. 


1 ¢ Brar, 1884, p. 810. 
2 < Archives de la Physiologie norm. ct path? 15 Février 1884, 
3 Hadden, in ‘St. Thomas's Hospital Reporta, 1882. 
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EXPLANATION OF PLATE. 


Abbreviations :— 
in. ol. «« inferior olivary body. 
Phas .« Pyramidal tract. 
sub, ol. t. .. subolivary tract (olivenzwische schicht). 
a. ol, .. accessory olivary bodies. 
n. ar. +» nucleus arciformis. 
B. .. .. right-hand side. 
L. left-hand side. 
Fig. 1. Cross-section through medulla oblongata, opposite the lower ends 
of the inferior olivary bodies. 


» 2. Ditto, through the spinal cord opposite the 5th cervical nerve root. 

» 8. Ditto, ditto, 2nd dorsal nerve. 

n 4 Ditto, ditto, 10th dorsal nerve. 

s» 5. Ditto, ditto, 2nd lumbar nerve. 

» 68 Ditto, ditto, Ist sacral nerve. 

» 7. Portion of the region of the right crossed pyramidal tract at the 
level of the 10th dorsal nerve, at the spot marked * in Figure 4. 
Zeiss—Objective F. Ocular 2, drawn with camere. Preparation 
coloured by Beale’s carmine-fluid ; mounted in Canada balsam. 

a, normal nerve-fibres seen in cross-section. 
. b, nuclei of neuroglia cells. 
o, capillary blood-vessel. 
d, stromal space in which the nerve-fibre has degenerated—ocsupied partly 
by a coarsely granular, palely staining, non-nucleate mass. 
e, stromal space empty, perhaps because its nerve-fibre was degenerated. 


All the figures except the last are magnified two diameters. In the litho- 
graphic reproduction, especially of Figs. 2, 8, 4, 5, the stippling, indicating the 
areas of degeneration, is much darker than in the original drawings. 


THE INFLUENCE OF THE INTENSITY OF THE 
STIMULUS ON THE LENGTH OF THE REACTION 
TIME. 

BY JAMES MCKEEN OATTELL, 


Assistant in the Psychological Laboratory, University of Letpsio. 


Durine the past two years, Dr. G. O. Berger and I have been 
carrying on a series of experiments in the Psychological 
Laboratory of the University of Leipsic, looking to determine 
the relation between the intensity of the stimulus and the 
length of the reaction time. Wundt, Exner, and others had- 
already made experiments on this subject, but it seemed to 
need a more thorough investigation? We undertook to 
determine the influence of various intensities of the electric 
shock, and of light on the length of the simple reaction time, 
and on the reaction time complicated by the addition of simple 
cerebral operations. 

The term “reaction time ” is now generally understood. If 
one lifts one’s hand as soon as possible after the sudden appear- 
ance of a light, the interval between the application of the 
stimulus and the beginning of the muscular contraction is a 
reaction time. In order to investigate the influence of various 
intensities of light on the length of this time, we used a light 
produced in a Geissler’s tube by an induction current from six 
Daniell cells. This light we took as normal, and kept constant. 
We then arranged five weaker intensities by putting smoked 
glass before the light. The amount of light transmitted 
through the smoked glass we determined photometrically. If 
we set the intensity of the normal light vı = 1000, then the 
intensities of the lights would be 

L m peer Ty. v V. 
1 7 23 128 816 1000 

We further obtained two still brighter lights (vii and viii) by 

1 Wundt, ‘Physiologische Psychologie,’ 2. xv¥.; Exner, ‘Hermann’s Physio- 
logie; 2. 2. iv.; Kries u. Auerbach, ‘Archiv £ Anat. u. Physiol, 1877; 


Vintschgau u. Honigschmied, ‘ Pfliiger’s Archiv,’ xii; Wittiech, ‘ Zeitschr. f. 
Rat. Med., xxxi. . 
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means of lenses, but could not determine with our photometer 
the relation of these to the normal intensity. The observer sat 
in the dark, and looked through a telescopic tubo at the point 
where the light was to appear. The following table pives the 
average of 150 reactions made by each of us with the several 
intensities. No reactions at all were omitted in taking the 
average. The second line, marked M, gives the average of the 
variation of each from the average of all the reactions; that is, 
if A is the average of n reactions a, b, o, d, then 


M = (A-a)+(A-b)+(A—o). .. 
A 





all the differences being taken as positive. M shows us how 
‘much the reactions differ from one another, and when we know 
the number of reactions, we can find the probable error of the 
average. In the table ‘001s. is taken as the unit of time.! 


Tapp I, 











iwair i | m | mw | |e | 


Time, | 808 235 | 208 | 200 | 192 | 195 
EEr [26 | 8 | 16 | as | |v 











185 | 12s | 161 
18 | 29 | 18 








It will be seen from the table that when the light is taken 
very weak, just strong enough to be seen, the times are the 
longest and (with one accidental exception, B between v and 
vi) the greater the intensity of the light, the shorter the time - 
of the reaction. I cannot, however, formulate a general law 
from the table. 

In substantially the same manner the relation between the 


1 It should be mentioned that,in our first experiments the absolute time is not 
certain. The times were measured with aid of an electro-magnet, and we assumed 
that when a current was sent through the coil, the armature was attracted in- 
stantaneously. This is not the case, and I have made an allowance for the error, 
but the times may be as much as Ols. wrong. Atall events the relative times are 
correct, as the error was constant. 
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strength of an electric shock and the length.of the reaction 
time was determined. The shock was received on the left fore- 
arm, and the reaction made with the right hand. We used 
four intensities; the strongest, rv, somewhat painful, the 
weakest, 1, just enough to be felt. The two intermediate 
intensities made up, as far as we could judge, four equal steps. 
The averages of 150 reactions by each observer and on each 
intensity are given in the table. 











Tasix II, 
Intensity. Lo om m. . w. Average. 
B. 
Time 182 168 158 160 166 
M 17 14 12 il 18 














It will be noticed that with the electric shock, as with light, 
the time of the reaction becomes shorter as the stimulus 
becomes stronger. The differences are not, however, so great, 
and for the intensities IIT and IV, the times are about the 

“game; with Iv the reaction was probably retarded, because the 
shock was painful. 

In connection with the experiments on the intensity of the. 
light, we made others to determine whether or not the quality 
of the stimulus, that is, the colour of the light, has any influence 
on the length of the reaction time. The averages of 180 
reactions made by each of the observers, and on each of the 
six colours used, are given in the table. 


Tasis UL 






Blue, 






Violet. Average. ' 
198 
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The table does not show any decided difference in the times 
for the several colours. Violet and green, which I have found 
(see last number of ‘ Brain’) must work longer on the retina 
than the other colours, in order that a sensation may be called 
forth, do not seem to cause a longer reaction time; this is 
because the reaction is made on the light, without waiting 
until the colour has been distinguished. 

The time is longer when it is necessary to distinguish the 
colours before the reaction is made. We can determine this 
time, if instead of always reacting as quickly as possible we 
use two lights of different colours, say blue and red, and let the 
subject react only on one of them. The subject does not know 
which light is to come, but is to lift his hand as quickly as 

‘ possible if it is red, but not at ‘all if it is blue. We thus add to 
the simple reaction the time it takes to see whether the light 
is blue or red, and complicate somewhat the process of volition 
in the simple reaction time. We can further let the subject 
lift his right hand if the light is red, his left hand if it is blue ; 
we then have, besides the time necessary for the simple reaction 
and for distinguishing the colour, the time it takes to make a 
choice between two'motions. The results of experiments made 
with three intensities of light (Y, Im, and 1) are given in the 
table. 

Taste IF. ' 





: | B. o. 

















Reaction time. . . | 189 
Reaction with Perception time. .| 238 
Reaction with Eee and STE 

time . . | 
Eerception timo a eh, Ry deri aN AD 
Wil tim we ey Ls! Fe j 








It seems from the table that the time it takes to see or 
perceive a colour becomes shorter as the intensity of the light 
becomes stronger, but that the will time is not a function of 
the intensity of the stimulus. 
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Clinical Cases. 


A CASE OF AMYOTROPHIC LATERAL SCLEROSIS 
WITH CLONUS OF THE LOWER JAW. 


BY G. E. BEEVOR, M.D., M.E.O.P., 


With a Nore on the JAW-JERK, or Massererio Texpon REACTION, 
in HEALTH AND DISEASE. 


BY A. DE WATTEVILLE, 


As Dr. Gowers has called my attention to a case published in 
America, in which an increased tendon-reflex of the muscles of 
the lower jaw was obtained, I have thought that this case, which 
I saw four years ago when resident at the National Hospital 
for the Paralysed and- Epileptic, might be of interest. 

The case was under the care of Dr. Ramskill, whom I have 
to thank for allowing me to publish it. 

The patient, a woman aged 46, with no previous or hereditary 
history of importance, noticed one morning, nine months before 
admission, that the left side of her mouth felt “dead”; six 
weeks later the left arm, one morning, felt numb, and she 
could not hold objects with it; the forearm gradually got worse, 
and has been paralysed for five months; symptoms of bulbar 
paralysis gradually came on; in four months from. onset her 

ech became affected, and in eight months swallowing was 
cult. Seven months from onset, the right band began to 
be weak. , 

On admission, she had all the signs of bulbar paralysis: 
diffculty in showing the teeth; inability to swallow: with 
regurgitation of fluid through the nares; inaction of the soft 
palate ; speech unintelligible, only being able to make a moan- 

g sound; her tongue she could not protrude past the teeth, 
although it was not much wasted ; the masseters and temporal 
muscles were very wesk. 

In the left upper limb the smal! muscles of the hand, and 
the forearm were much wasted, and the wrist and fingers quite 
powerless; there was less wasting of the upper arm an Podda 
and very slight movement was possibl€ in the left elbow and 
shoulder-joints. 

In the right arm the ball of the thumb and interossei were 
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somewhat wasted, and the movements of the whole arm were 
weak. 

In the left arm there was considerable rigidity of the joints, 
and this was present to a less degree in the right arm. 

With regard to the lower limbs, they were not wasted; she 
could walk well, and the only thing remarked was some rigidity 
about the joints. 

The knee-jerks were excessive on both sides, perhaps the left 
more than the right; but there was no ankle-clonus. 

On filliping the lower end of the radius of either side, a 
very active contraction of the flexors of the elbow was 
produced. 

The symptom which I think the most interesting in this 
case is the clonus of the lower jaw; this could very readily be 
produced by placing the finger on the teeth of the lower jaw 
and then depressing it, when immediately the muscles which 
closed the jaws passed into a state of clonic contraction, and 
the lower jaw vibrated as long as the pressure was kept up by 
the finger on the teeth ; in fact, it behaved in the same manner 
as the heel does when ankle-clonus is produced. Clonus could 
also readily be produced by striking the masseters; and also 
if the zygomaticus major was percussed, retraction of the corner 
of the mouth ensued. 

I do not know whether a similar case has been observed, but 
I do not remember to have heard of any one having been 
reported. 

t is interesting to notice that the sclerosis of the cord was 
confined chiefly—if not almost entirely—to the medulla and 
upper part of the spinal cord, so that clonus of the lower jaw 
and radius fap-contractions were very readily obtained, while, 
on the other hand, ankle-clonus, which was tried for on several 
occasions, was absent, and though contraction of the extensors 
of the knees could be obtained by pressing down the patella 
from above, this method failed to produce clonus of these 
muscles. 

According to the patient’s account, the loss of power in the 
left arm occurred suddenly; but whether this was really the 
case, it is difficult to decide. 

Since seeing this case, it has frequently occurred to me 
whether the chattering of the teeth produced by cold or by a 
rigor could be merely a clonus of the muscles of the jaw, and 
E in these conditions the “tendon-reflexes ” of all the 
muscles of the body are increased; as this is only thrown out 
as a speculation, I shall %certainly tést the tencon-reflexes in 
any case of rigor I may happen to see. From my personal 
experience, I think that the knee-jerk is increased after a 
prolonged stay in a cold bath; but I have not as yet been able 
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to produce ankle-clonus, though I have heard on good au- 
thority of its occurrence in a healthy individual under such 
conditions. 

I may add that the patient soon returned home, and I lost 


sight ot her, and I am unable to give details of her further 
progress. 


NOTE. 


As it does not appear to be generally known that a “ jaw-jerk ” 
can be readily elicited by an appropriate stimulus in most healthy 

ersons, I take the opportunity offered by the publication of Dr. 
Hoovers observation to call the attention of neurologists to this 
point. The phenomenon is clearly of the same nature as that of 
the “knee-jerk,” and is due to the sudden stretching of the masseter. 
and other muscles of mastication. Hence the name I have 
ventured to give to it, in preference to the longer and less accurate 
term mandibular (or masseteric) tendon-reaction (or reflex). 

The method of producing the contraction, which I find most 
effectual and convenient, is to introduce into the experimentee’s 
opened mouth a tongue depressor or a paper knife, which is made 
to press with its flat surface upon the teeth of the lower jaw. It 
is better to place it somewhat laterally upon the canine and pre- 
molars than in the middle line upon the incisors. The blade is 
held down with a firm pressure, care being taken that the jaw is 
not fixed by any undue muscular contraction; the experimentee 
should just resist the strain downwards, and nothing more. A 
sharp tap with a convenient object, such as a ruler or a thin- 
bound volume, but best of all with a percussion hammer, is then 
struck upon the paper-knife, close to the teeth. A contraction 
of the stretched muscles then occurs of more or less amplitude, 
but which is usually quite apprediable to a finger introduced 
between the molar teeth on the opposite side. F 

In many cases, especially in such where one finds the usual tendon- 
reactions exaggerated, one readily obtains a very lively jaw-jerk. 
This fact, I feel bound to state, was quite familiar to me before it 
came to my knowledge that the phenomenon had been observed in a 
case in America. I have not been able to ascertain the author 
of, any details about, nor the reference to, this observationu.* 
But it is to Dr. Beevor’s mention of the occurrence of jaw-clonus 
in the case he now publishes that I owe to have had my attention 
drawn to the mandibular tendon-reactions, 

When exaggerated, the jaw-jerk may be elicited by using the 
fingers to depress and mediately percuas the lower jaw. The left 
forefinger is placed either upon the tepth, according to the plan 
already described, or outside upon the projecting mental ridge, and 
the right index and middle finger used instead of the hammer. 

* Both Dr. Gowers and Dr, Beevor’s information concerning this case is 
limited to the bare fact of its existence. 
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Or, again, the hammer may be made to strike the jaw directly, on 
either side of the chin. I have thus, in one way or another, 
obtained evidence of what appears to be abnormal excitability in 
the nervo-musoular apparatus of mastication in various conditions, 
such as organic or functional nervous disorders, in convalescence 
from acute diseases, &c. Abnormal diminution, or absence, of 
jaw-jerk, on the other hand, is a subject which I prefer to pass 
over for the present, and reserve for a future occasion, when my 
experience of the variations compatible with health is more 
precise and extensive. It is possible that in time the condition of 
the jaw-jerk may-acquire a diagnostic value in cases of bulbar 
or other disease. With reference to jaw-olonus (which it is the 
credit of Dr. Beevor to have been the first to describe in the 
area article), I may mention that I have, since he told me of it, 

emonstrated its occurrence, both in purely functional nerve ‘dis- 
order (as in a case of hysterical, tonic, and clonic spasms of the: 
limbs, spontaneous and provoked), and in organic disease (as in a 
“case of right hemiplegia with left hemiparesis, articulatory dis- 
turbance and ocular troubles). The methods for eliciting the 
clonus are the same as those just described for bringing about the 
simple jerk. 

In conclusion, I will state that I have endeavoured, with the 
kind assistance of my friend, Dr. Waller, to obtain myographic 
tracings of the jaw-jerk, in order to determine the latent time of 
the phenomenon. We also attempted to record, on the revolving 

cylinder, the rhythmical movements which constitute the jaw- 

clonus. Our results give very nearly ‘02 second for the latency of 
the contraction of the H A of mastication, when excited by 
peroussion of the jaw according to the method just described. We 
found .this period to be the same, both in the healthy and the 
diseased subject. Should these measurements be cunfirmed by 
further investigations, they will furnish another argument in 
favour of the view, that the so-called “ tendon-reflexes”” are pheno- 
mena due,” not to a true reflex excitation, but to the direct 
stimulation tf the muscles by the sudden extensile impulse of the 
blow. -Dr. Waller, in some recent experiments, has determined the 
latency of the closure of the eyelid to the stimulus of a strong 
light. This process, the shortest true reflex known, occupies more 
than twice as long as the jaw-jerk, viz. about 05 of a second. 

A. DE WATTEVILLE. 


PRIMARY SPASTIC PARALYSIS AND PSEUDO- 
HYPERTROPHIO PARALYSIS IN DIFFERENT 
MEMBERS OF THE SAME FAMILY, WITH 
PROBABLE HEREDITY IN BOTH. 


BY R. W. PHILIP, M.A., M.B. 
Assistant to the Professor of Practice of Physic, University of Edinburgh. 


Tux following cases form a family group of considerable in- 
terest-and importance. For the opportunity of studying them 
Iam indebted to the kindness of Professor Grainger Stewart, 
under whose pee they have lately been, in the Royal In- 
firmary, Edinburgh. 

The group consists of a father, G. P. sen., and two sons, 
A. P. and G. P. jun, As the family history is common 
property, I shall, before describing the individual cases, 
narrate so much of this as seems important. The father of 
G. P. sen. died about the age of sixty, of apoplexy, and the 
mother, aged fifty, from gradually advancing debility. Of 
this marriage, there were nine children, three daughters and 
five sons, beside the patient. Of all these the histary is good. 
Uncles and aunts on both sides were numerous, and are re- 
-ported to have been gL te healthy. . G. P. sen. married 
thirty-two years ago, and his wife is alive and strong, aged 
fifty-three. The wifes family history is less perfect. A 
female cousin, aged. fifty, has been so completely. paralysed, as 
to be unable to feed herself for eighteen years, while an uncle, 
aged sixty-six, has been similarly paralysed for a number of 
years. By this marag also there were nine children, whose 
individual history is of interest :—(1) girl, drowned accident- 
ally, aged seven; (2) girl, alive and healthy, aged twenty- 
eight ; (3) boy, died, aged fifteen, apparently of pseudo-hyper- 

ophic paralysis. ‘The father says that “for several years he 
hadn’t the use of himself;” (4) boy, died aged eleven, with 
symptoms of dropsy ; (5) girl, died, aed four, of scarlatina; 
(6) boy, alive and healthy, aged eighteen; (7) boy, died, aged ` 
fifteen, of pseudo-hypertrophic paralysis. His case was de- 
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seribed as such by Dr. Macphail, Whifflet, (8) boy, A. P. 
(vide infra); (9) he: G. P. jun. (infra). 

Of the three at present in hospital,— 

G. P. senior, aged sixty, was admitted on account of in- 
ability to walk properly. He has worked as a miner since he 
was little more than twenty, for the first twenty-five years 
among ironstone, latterly among coal. His occupation, be- 
sides taxing his strength much, involved continued working 
on his side, in cramped and constrained postures, often i 
below water for hours. The space in which he worked not 
unfrequently measured from 2 feet to 2 feet 10 inches in 
height. Twelve or thirteen years ago, he met with a severe 
accident. The guiding rope for the hutches or low waggons, 
used for carrying coal from the cutting to the bottom of the 
shaft, broke, and his clothes were entangled by the rapidly 
‘passing hutches. He was dragged for about 1U0 yards, bein 
much squeezed, and sustaining severe injury to the right leg an 
hip. In consequence of this he was laid aside for twenty-six 
weeks. On recovering, he kept to coal-mining, as being lighter, 
though the position necessary for work was more cramped. 
At this time he began to experience a sensation of stiffness in 
the right lower limb, which made the bent posture difficult. 
He also noticed that when he put his foot to the ground, the 
whole limb began to shake. He occasionally suffered from 
oe pains, described as “ burning,” which passed up from 
the sole of the right foot to the loins. These gradually grew 
more constant and the general condition worse, till, two years 
ago, he had to give up work altogether, from inability to walk. 
In addition to the increased stiffness and pain, his right foot - 
tended to drag and trip easily. He had great difficulty in 
extending the leg at the knee and hip, and this difficulty 
made him walk on his toes. The ten eneg to trembling of 
the limb grew more marked. A year ago, the left leg showed 
signs of becoming similarly affected, and during the last two 
months he has felt a cold, aching pon in the upper arm, 
“during movement. Three days ago he began to experience 
pains in the right shoulder, and the “ startings,” previously 
experienced in the leg, threaten to appear here also. The 
patient’s home surroundings have been comfortable. He has 
always had good food. He frequently got tipsy on pay-nights. 
At other times he was sober. ‘There is no history or suspicion 
of syphilis. 

Present condition—Patient is a man of 5 feet 9 inches, of 
fair development and 1uscularity. Scattered over his face 
and extremities are numerous pigmentation spots and cicatrices, 
the remains of injuries received from time to time in the course 

1 «Glasgow Medical Journal,’ July, 1882. 
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of his work. The lower part of the thorax ee abnormally, 
and is separated from the abdomen by a well-marked horizontal 
depression. A certain degree of lordosis is present. 

n standing, he stoops a good deal, and supports himself 
entirely on the left leg, the right being flexed at the knee. and 
hip, and forcibly adducted, so as to cross its fellow. The left 
leg is slightly bent at the knee and adducted. Talipes equino- 
varus is not marked. In walking, he makes use of a stick in 
his left hand, and in his right, a triangle stool of appearance 
like A7 the vertical side being held next himself, so as to 
afford e broad basis of support on the side towards which he 
tends to fall. As he lies in bed, the right thigh is flexed and 
adducted, and the right leg is flexed at the knee, the left to a 
less extent. The muscles of the right thigh, and the lower 

art of the abdominal muscles of the same side, show a high 

egree of contracture, while the calf muscles are flabby. On., 
the left side, the muscles of the thigh, especially the ham- 
string and the adductors, feel rigid. Be ated movements of 
the lower limbs are practically abolished. The upper limbs 
show no lack of power of co-ordinated movement. Ankle- 
clonus can sometimes be elicited, but the rigid condition of the 
parts considerably interferes with its demonstration, as also 
with the knee-phenomenon. Over other tendons, however, a 
slight tap produces exaggerated movement. This is specially 
ell mashed at the elbow. There is no important alteration 
in the organic reflexes, though the initiation of micturition is 
delayed. The superficial reflexes are normal. The affected 
muscles exhibit a diminished reaction to faradic stimulations. 
The reaction to galvanisation is generally lessened, but the 
right hamstrings exhibit increased irritability, being also 
abnormally sensitive to mechanical stimulation. *There are 
no qualitative changes. An aching pain and aesensation of 
stiffness is experienced in the right knee, thigh, hip and groin, 
and occasionally in the shoulder and neck towards the same 
side. Patient also describes a feeling of coldness and numb- 
ness which extends from the right foot to the corresponding 
thigh. Sensibility is unimpaired. The special senses are 
intact, with the exception of sight, which has been much less 
acute since the accident twelve years ago. There is no ophthal- 
moscopic change. Of trophic disturbances, besides the wasting 
of certain muscles there is to be noted the presence of a 
number of bald patches—true alopecia areata—scattered over 
the head, and oft erythematous and scaly blotches about the 
feet. His memory 1s not good, and gie is apt to make con- 
ey statements, so that the sifting of the history has been 
matter of difficulty. In other respects, the cerebral functions 
seem normal, Percussion over the spine reveals the presence 
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= ofa fairly well-defined sensitive area extending from the 7th 
to the 11th dorsal vertebra, and less distinctly as far as the 
sacrum. ‘The other systems seem healthy. 


A. P., aged thirteen, was admitted on account of loss of 
alee in body generally. ae six years of age, he seems to 
ave been a strong, healthy child. When two years old, he is 
reported to have fallen from a high bed to the floor on his 
back, but according to the parents, this accident did not 
poe permanent injury. He began school at the age of 
ve, but in the course of a year it was observed that he had 
difficulty in walking. He was easily tired, and tended to fall 
unaccountably. He was, therefore, removed from school, as 
the parents feared he might tumble into a canal along which 
he had to pass. His plump, healthy appearance remained 
-undisturbed, but it was noticed that his gait became awkward, 
his legs being swung round, and his body swaying from side to 
side. Complaint was made of pain in the small of the back. The 
weakness gradually advanced, the tendency to fall increased, 
the muscles of the trunk and arms becoming affected, so that 
when down, he had difficulty in raising himself. The parents, 
who, as the history shows, have had ample reason to become 
observant, state that all this time they were of opinion that a 
number of the muscles gradually increased in size, while others 
diminished. Three years ago, the movements at the shoulder 
joint became much restricted. A year later, his legs absolutely 
refused to support the weight of his body, and he had to be 
constantly on a chair, bolstered up with pillows. His left arm 
was elevated by bending the head forward, taking the 
finger tips between his teeth, and raising the head again. 
Within Ait last year, the back has become much weaker, with 
a marked convexity posteriorly, and he had to be strapped to 
a chair. For a number of weeks he has been confined to bed. 
Present condttion—Patient is a healthy-looking boy, with 
contented expression. His face and the backs of his hands have 
a faint brownish tinge, as if sunburnt. His facial expression 
suggests a constantly full mouth, and the large tongue tends to 
rotrude, but there is no trickling of saliva. The head appears 
eavy, and inclines forward, but its movements are natural. 
He has a well-marked goitre. ‘The patient usually lies or half 
sits in bed, his back supported by pillows, most of his weight 
resting on the left buttock. The left leg is flexed, and lies on 
its outer aspect, with the foot and ankle passed underneath the 
tight knee. The rightleg is also flexed, and lies on its inner 
aspect, the knee overlapping the left ankle. The right foot is 
partially extended, and les partly on its inner edge, and partly 
on the inner half of the sole. The pose of the arms suggests 
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powerlessness, the upper arms lying closely applied to the side of 
the body, and the forearms resting on the thighs. The lower 
art of the thorax bulges considerably forwards, and a marked 
ance exists between itand the fullabdomen. From the third 
dorsal vertebra to the sacrum, the spinal column is curved 
backwards and to the right, the curve being greatest in the 
lowest part of the dorsal region. Patient cannot raise himself 
sufficiently to attempt standing, but he is still able slowly to 
bring his right hand to his head by the action of the trapezius 
and scapular muscles, and the muscles of the forearm attached to 
the lower end of the humerus. The left arm is quite helpless. 
Of the muscles, some are markedly increased in bulk, others 
reduced. The tongue is distinctly enlarged, and rolls about 
in a heavy, cumbrous fashion. - The cheeks are relatively fuller 
and feel abnormally firm. This seems due to enlargement of 
the buccinators. The muscles of expression act sluggishly.. 
The muscles forming the floor of the mouth are ‘ditelonel. 
The latissimi dorsi are wasted. Both deltoids are full and 
firm in the lower half, but atrophied in the upper. The 
trapezius is wasted, especially of the left side. The inferior 
scapular muscles appear in fair condition. The right pectoral 
is atrophied, and the power is abolished, the left less so. 
Biceps is atrophied on both sides, brachialis anticus less so. 
N aher tricepsis much altered. Supinators, pronators, flexors 
and extensors of forearm and hand are well represented, and 
wer of movement seems natural, though sometimes there is 
oss of time in its initiation. The aude of tho hand appear 
intact. In the lower extremities, the calves aro remarkably 
enlarged, and the buttocks to a less extent. Both sets of 
gluteal muscles are hard and firm, but there is almost total loss 
of power. The flexors and adductors of the thighé are firm, 
but almost powerless. The quadriceps extensor is hard and 
full, especially on the right, but power is much reduced. The 
hamstrings are more natural in appearance and strength. 
Both sets of calf muscles are much increased in bulk. Thero. 
is a slight degree of talipes equino-varus. The muscles on the 
front of the leg are fuller and rounder than normally. Exten- 
sion of the foot is possible, but power of flexion is lost. Of 
the back, the muscles on the right side appear fuller and firmer, 
those on the left are flabby. Both the atrophied and the 
hypertrophied muscles react less readily than normally to 
faradic and galvanic stimulation. No qualitative changes were 
detected. fo the hand, the skin over the enlarged muscles 
feels considerably warmer than that af the rest of the body, 
but careful examination with the surface thermometer revealed 
no appreciable alteration. The organic reflexes seom fairly 
natural, though for the last fow weeks there has been a 
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tendency to incontinence of urine. Patellar tendon-reflex is 

abolished, and there is no ankle-clonus. The superficial 

reflexes are natural. There are no sensory disturbances. 

There is no tenderness of the spinal cord. The intelligence is 

good, speech and memory are natural, In other respects, the 
y seems in good health. He eats and sleeps well. 


G. P., junior, aged eleven, was admitted on account of weak- 
ness in igs and awkwardness of gait. He was in regular 
attendance at school up to the date of admission. There is no 
history of accident. Four years ago his parents observed that 
he walked more stiffly than was natural, and that his knees 
appeared weak. He used to trip occasionally. Two years later, 
it was remarked that the left foot was no longer placed flat on 
the ground in walking, the heel being distinctly raised! This 
alteration grew more marked, and was followed in three or four 
months by similar appearances in the right foot. Both feet 
tended to drag, and stumbling became more frequent. He 
never complained of pain. He never showed the “ waddling ” 

ait of his brother, nor did he tend to fall down “all of a 

eap.” His calves do not appear to the parents to have 
increased in size. : 

Present condition.—He is a strong-looking boy of 4 feet 94 
inches. Weight, 5st. 54 lbs. Development and muscularity 
good. He runs about the ward, apparently with little 
difficulty. Close examination shows that he walks on his 
toes, his boots being accordingly altered in shape. This is 
most marked in the left foot. Both feet trip in walking, 
especially when the boy is tired. Both present the typical 
appearance of talipes equino-varus. The calf muscles are not 
enlarged, bùt feel firm. The tendo Achillis of both sides, of 
the left mosè markedly, is tense. The other muscles of the 
body seem natural. The organic reflexes are undisturbed. 
All the superficial reflexes are elicited with ease. The patellar 
tendon-reflexes and those of other tendons are exaggerated. 
Ankle-clonus is pronounced on both sides. Sensory functions 
ave normal. The muscles of the left calf exhibit a diminished 
reaction both to faradic and galvanic stimulation. The 
muscles on the front of the same leg appear more excitable 
than is normal; and in the case of the tibialis anticus and 
long extensors of the toes, there is evidence of qualitative 
change. Bald patches, like those found on the father’s, are 
present on the boy’s head; and the dorsal aspect of the 
patient’s toes are reddaped, and present the appearance of 


1 The parents’ observations are of considerable valuc, as long experience of 
diseage had led them to watch the early development of symptoms with care. 
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chilblains. There is no cerebral disturbance, The spine is 
free of obvious deformity, and there is no, tenderness or 
hyperesthesia. The other systems are normal. 


Remarls.—The cases are of interest as illustrating the occa- 
sional occurrence of different types of nervous disease in one 
family. That of G. P. (senior) is presumably one of gradually 
advancing spastic paralysis, probably excited by injury in a 
constitution predisposed to such affection through the previous 
ill-conditions of life. This view is supported by the history 
of the onset and the mode of advance,—the gradual increasing 
motor weakness, with rigidity of the lower extremities, and the 
comparative absence, from the ergs of sensory distur- 
bance. The exact significance of the sensory area, which 
apparently now exists at the lower part of the spinal column, is ° 
a question of some difficulty, but the presence of the area doeg 
not materially militate against the view that has been adopted. 
In addition to the spastic phenomena, his nervous system 
affords evidence of depreciation in the alopecio patches and 
other trophic disturbances. G. P. junior presents the early 
symptoms of a similar affection. The history and general 
characters, coupled with the exaggerated deep reflexes and 
ankle-clonus, are in favour of this view. The evidence of 
qualitative change in a single group of muscles was slight, and 
is insufficient to warrant dubiety with regard to the diagnosis, 
being, of course, capable of more than one explanation in 
harmony with this. iously enough, he, too, has bald patches 
on his head, closely resembling those seen in the father. 
A. P., on the other hand, is suffering from pseudo-hypertrophic 
paalis of which two older brothers have already died. He 

as no alopecic patches. The facts, therefore, sugfest a trans- 
mitted tendency to primary lateral sclerosis, den the family 
history illustrates de known hereditary character of pseudo- 
hypertrophic paralysis; the former apparently passing in the 
direct line from father to son, the latter, as usual, through 
the mother to the male children only (see history). A farther 
interesting question in heredity arises, in view of the fact that, 
of all the children, only the youngest son—born after the 
father’s spastic symptoms had begun to develop—became 
affected in this special way, and this, apparently, in the absence 
of a direct, exciting cause. 

In connection with the case of pseudo-hypertrophic paralysis, 
there are one or two other points of interest. The increased 
heat of the skin over the affected mascles speaks in favour of ' 
the view, that the seat of disturbance is the vaso-motor system. 
This receives important confirmation in the presence of the 
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well-marked goitre, without any indication of cretinism. 
Another curious fact is the presence of distinct pigmentation 
of the forehead and temples and backs of hands in a boy, 
who for months has practically been confined to the couch, 
recalling Dr. Gower’s’ case of pseudo-hypertrophic paralysis, 
seen along with Sir Wm. Jenner, where the skin of the 
temples, posterior axillary fold, abdomen, back and thighs, 
was so pigmented as to warrant the diagnosis of Addison’s 
disease. The last point is the tendency to incontinence of 
urine, which, during the last few weeks, has begun to manifest 
itself—a late symptom to which reference has been made by 
Dr. Byrom Bramwell? i 

1 Gower’s ‘ Paoudo-hypertrophic Paralysis, p. 19, cage 24. 

2 § Lancet,’ Aug. 9, 1879, 


HYSTERO-CATALEPSY IN A MALE; ATTACKS SUS- 
PENDED BY TESTICULAR PRESSURE, 


BY ALLAN M‘LANE-HAMILTON, M.D. (NEW YORK). 


Tue following case is of interest, not only by reason of its 
rarity, but because of the success that followed an interesting 
therapeutical experiment. To Dr. Robert Abbe, who kindly 
called me in consultation, I am indebted for the greater part 
of the following notes. 

C. G.B. aged 35, married eight years. Father addicted to the 
excessive use of stimulants, and irascible. The patient is an - 
` intellectual man, and one of superior capacity. Mother of 
opposite type, a beautiful woman of quiet, even temperament, 
free from any trace of hysterical nature. Patient rather fat, 
and of one hundred and seventy pounds average weight. 
Health ordinarily excellent, though he has suffered from what 
was generally believed to be chronic peritonitis of several 
months’ duration, eight months ago. He also had an attack 
five years ago, of pneumonia, with sequels, which one of his 
physicians thought was mild cerebro-spinal meningitis. Three 
years ogo, while labouring under business reverses, ‘he clandes- 
tinely began to take morphine—in ee of 4 grain pills. 
The morphine habit grew rapidly until date, and he hes never 
stopped it, and has taken at times as high as sixteen grains a 
day, but usually three grains in two doses, morning and night. 
His intellectual habit has been less bright during this time, 
though I have usually regarded him as lazy in mind, and from 
a boy disposed to exaggeration. His mother and senior 
brother (who is now in business with him) have for years been 
half credulous of spiritualism, but the patient has always 
scoffed at them. On the 16th of February last, he had a chill, 
which marked the beginning of pneumonia of a well-defined 
croupous type. He began convalescence after the tenth day, 
and was nursed by a female trained nurse, who resorted to 
massage quite frequently to quiet him from nervousness, 
supposed to be due to discontinuance of the morphine, which was 
unadvisable under the circumstances. He entirely gave up 
the drug rather abruptly during the fever, though some 
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~ frequent and considerable hypodermic injections were given 


> 


for the relief of pain up to the crisis. On Monday, the 2nd of 
March, when convalescence was progressing, and he had sat 
up for two hours during the afternoon for the second time, he 
retired in a comfortable mood. The nurse had been dismissed, 
and he was alone with his wife. About nine in the evening he 
said he did not think he would sleep well. His wife tried to 
soothe him, but in a few minutes he began to show nervous- 
ness, and acted queerly. He began to kick off the bed-clothes, 
and act as if in a fit of petulance or temper; then turned over 
and beat the pillow violently. as if to vent his feelings. This 
was soon changed into a state of mental pre-occupation and 
moaning, quiet conversation in secret with imaginary people, 
exclamations of, “Oh, mother, mother!” as if she was seen in 
a dream. His fists were clenched and relaxed alternately ; 
eyes rolled up imploringly, and apparently fixed on space. 

he head was occasionally buried back in pillow. Has general 
anæsthesia, though moaning, as if in a dream, “ My head—m 
head; it aches so!” Pupils rather widely dilated, but re- 
acting to candlelight rather sluggishly. He did not vary 
much from this state all night, except to remain quiescent for 
two or three consecutive hours, with apparent insensibility, and 
mostly complete unconsciousness.. Towards morning the spell 
seemed to relax, and he half awoke, dazed, and declaring that 
the night had been a perfect blank, though sometimes he had 
seemed to answer questions intelligibly. 

He drank milk freely, and seemed to have come to himself, 
but soon lapsed again into the queer unconsciousness. Many 
such relapses occurred during the day at intervals of half an 


- hour, or at times two or three minutes only occurring. 


They always began by a muscular fixation of the head back- 
ward on the pillow, eyes rolled upward a little, and lids open. 
(When I saw the case with Dr. Abbe, there was a slight tremor 
of the lids.) The ophthalmoscope showed a perfectly normal 
retina. The functions remained normal. Urine was passed 
in ordinary quantities, and the pulse never varied from 90, 
throughout the beginning, middle, or end of the attack, or the 
intervals. Temperature 994, not altered. 

I saw him about twenty-four hours after the commencement 
of the attacks, and while sitting by his side he complained of 
headache, and after shuddering slightly, the fixation of the 
head just alluded to began to be eager There was first 
rolling upwards of the eyeballs, with a slight tendency to 
convergence, suspendeds respiration, and afterwards some 
slight oscillation of the eyeballs, and audible respiration. 
The colour of the face was, if anything, rather pale, and the 
lips were somewhat livid. When I extended the upper or 
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lower extremities, they remained in the position in which I 
_ had placed them, and there was slight, almost inappreciable, 
flewibilitas cerw. There was no relaxation within a reasonable 
time—one or two minutes. With this condition there was 
very decided analgesia, and a pin was thrust into the surface, 
co the hair pulled, without any expression of suffering. The 
patellar tendon-reflex was, if. anything, slightly exaggerated, 
though no eremasteric reflex could be evoked. In a period of 
about five minutes, there was some appearance of volitional 
return, for he opened his eyes, moaned, and placed his hands 
upon his head, and TUR to suffer. After rousing him, he 
was able to indistinctly call attention to his distress, but almost 
immediately he again became rigid. l this time extended 
and slightly adducted his hands and forearms, placing the tips 
of his little fingers and thumbs in contact, so that a sort of 
arch was presented. This implied a very delicate muscular 
co-ordination, and in a conscious, non-cataleptic person would 
require considerable effort. The position was maintained, 
however, without so much as a tremor, for two minutes, I 
then, bearing in mind the efficacy of ovarian pressufe in 
corresponding states in woman, suggested to Dr. Abbe that 
he should make firm pressure upon one testicle. This he 
did, and almost immediately the rigidity relaxed, and the 
arms dropped. Coincident with this there was a return to 
consciousness. 

Dr. Abbe, who closely watched the case, says, “Testicular 
pressure broke the charm, and they (the attacks) never 
returned.” On the following evening. he declared he was 

oing to be nervous and sleepless again, and his wife said he 
Bean to act in the same way. I found him at 10 p.m. nervous, 
but pie trying to control himself, yet kicking first one 
leg, and then the other, under the bed-clothes. *He would lie 
quiet for a moment, and then snort and turn over. 

I ordered his wife and nurse, who had returned, out of the 
room, and systematically bullicd him for two hours, when he 
gradually quieted down, though not much sleep came. 

During the catalepsy, his constant complaint on waking was 
that his head pained as if “ bursting,” front and back. 

He had told me regarding sexual functions that, while 
vigorous, he had not had, he believed, more than two emissions 
during the act of coitus during two years past. The third day 
before the display above described was marked by three 
seminal emissions, without provocation or erection ; they made 
him feel weak. ° 

Others had occurred during -the weeks he was in bed 
convalescing, and occasionally followed massage. The nurse 
had habitually taken temperature per rectum, and had noticed 
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_ an over-sensitiveness of the perineum, which made him squirm, 
and, on giving enemata, made her desist. 

After the night of scolding, he rapidly changed, and not a 
nervous sign appeared again. He walked out on the fourth 
day after, and was well in a week. 

This so far as I know, is the first reported case of hystero- 
catalepsy in a male, though I believe that most of these cases 
of catalepsy met with among young subjects, of either sex, 
present an fitan element. 


A CASE OF MULTIPLE SIMULTANEOUS CEREBRAL 
HAIMORRHAGES, CAUSING HEMIPLEGIA AND 
OOCULO-PUPILLARY SYMPTOMS. 


BY W. HALE WHITE, A.D., 
Assistant Physician to Guy's Hospital. 


Joun R. B., æt. 44, Admitted into Guy’s Hospital, Nov. 5th, 
noon. Eighteen months ago he had weakness in the left arm 
and leg, which came on slowly without any preliminary uncon- 
sciousness. He recovered his strength in about eight months, 
power returning first in the leg. On the morning of atlmission, 
whilst clipping a horse, the patient fell down insensible; he 
was not convulsed, but appeared “as if in a sleep.” Within 
an hour he was brought to the hospital. He was then un- 
conscious, and had d his urine and fæces under him. 

On Admassion—Face, pale. He lies on his back with ex- 
. tended thighs and legs, breathing stertorously and apparently 
in profound coma. Temp. 97:6; extremities cold; P. 56, hard 
and full; R. 32. 

Nervous System.—The pupils are seen to be minutely con- 
tracted when the closed Sk are raised; they do not react 
to light. Deviation of both eyes to left. Conjunctiva œde- 
matous; cornes sensitive to touch: No deviation-of head. 
Jaws firmly closed. During inspiration ale. nasi dilate ; 
_ during expiration the right cheek bulges more than the left, 
and the naso-labial furrow is less marked on the right side. 
The right arm and leg appear to be pera are there is slight 
ey of both. The thumb of the right hand is bent over 
into the palm and the fingers closed over it; when it is 
forcibly disengaged, it slowly returns to the same position. 
The left arm is freely moved about, and is occasionally con- 
vulsed, especially in the fingers and the flexors of the forearm. 

Heart.—Obviously considerably hypertrophied. 

Urinary System.—Urine pale ; sp. gr. 1015, and contains a 
considerable amount of albumen. i 3 

1.45 r.m.—P. 72. The left eye is gtill deviated to the left; 
but the right eye was directed forwards. Pupils pin-point 
contraction, insensitive. Jaw relaxed aud fallen. the right 
arm had been seen to move once or twice, as if involuntarily. 
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2.15 P.m.-—P. 60; T.97. Deviation of both eyes outwards ; 
ponu still contracted. 

15 p.m.— R. irregular, 24. 

3.80 p.m.—Pupils dilated; but unequal; the right bein 
much more dilated than left. Deviation outwards on oth 
sides. Both arms are flaccid and mostly motionless, but both 
move occasionally. 

4 pm.—P, 95, weak and fluttering; T. 96.8. 

4.30 p.m.—Death. 


Post-mortem Eaamination.—Brain: all the three cerebral 
and the basilar arteries were thick and sodden-looking, no cal- 
careous plates, or miliary aneurisms. The convolutions were 
much flattened. The left cerebral hemisphere was torn up by 
a large hemorrhage, which had filled the ventricle with blood 
clot. The chief seat of the lesion was the internal capsule, 
and this together with the lenticular nucleus, external capsule 
and claustrum were completely destroyed. The antero-posterior 
extent of the injury was from the legal of the anterior ex- 
tremity of the corpus striatum back to the top of the posterior 
cornu, Externally, just the innermost part of the grey matter 
of the island of Reil was affected. Internally, the caudate 
nucleus was bulged over by the hemorrhage into the right 
ventricle; the optic thalamus was destroyed, and it was 
apparently at the anterior part of this body that the intra- 
ventricular rupture had taken place. The septum lucidum 
was torn through; the right ventricle was full of blood, also 
the third and fourth ventricles, for some of the blood had 
passed down the aqueduct of Sylvius, which was full of clot; 
some blood had also passed out of the great transverse fissure 
to the base ‘of the brain, and the clot was pressing on the left 
Gth, 7th, 8th'and 9th nerves, at their point of exit from the 
brain; the 7th, 8th, and 9th, on the right, were also pressed 
upon by clot, but only slightly. On section through the 
pons, a small recent hemorrhage, about the size of a millet 
seed, was found exactly in the centre. Immediately under 
the centre of the floor of the aqueduct of Sylvius was an 
elongated hemorrhage, which began at the extreme upper part 
of the aqueduct and extended nearly to its lower extremity. 
This elongated clot was about the thickness of a rather thick 

robe: round it were many punctiform excavations. In the 
descendi motor fibres of the pons on the right side was a 

p eaa atari about the size of a pea, of a brownish 
colour. The kidneys wæe granular; the heart much hyper- 
trophied, it weighed 264 oz. The testicles were fibroid, 
sa there was an old hydatid cyst between the liver and 
the diaphragm. 
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The interest of this case speaks for itself. During life some 
difficulty was felt in accounting for the symptoms, and con- 
sidering the condition of the pupils, those who first saw him 
pee the lesion in the pons; but it seems to me that the 
act, that the hemorrhage was sufficiently great to produce in- 
sensibility and considerable lowering of temperature, should 
have made them consider, that it was hardly likely that a 
hemorrhage into the pons, sufficiently extensive to produce 
both thesesymptoms, should yet not affect the motor fibres going 
to both sides of the body. But the post-mortem examination 
explained these difficulties : for undoubtedly the first thing that 
happened was that a large hemorrhage took place in the left 
cena hemisphere, and, bursting into the ventricles, caused, 
in addition to hemiplegia, insensibility and lowering of 
temperature; at the same time, the pontin hemorrhage in the 
floor of the aqueduct of Sylvius caused the contraction of the 
priis The bleeding, probably, did not stop ‘from either 

zmorrhage during the patient’s life, for the varying oculo- 
motor and pupillary symptoms can be explained easily by the 
pontin hæmorrhage affecting gradually different parts of the 
oculo-motor and pupillary centres in which it took place: 
The rigidity of the right arm and the occasional movements 


of both left and right are interesting also, as showing some 


_ irritation of the motor fibres. As when the patient was first 
seen there were no symptoms of the clot pressing on the left 
6th, 7th, 8th, 9th nerves, it is probable that the blood did not 
reach them till later on, and perhaps did not clot till after 
death. The case has been recorded, because it is not very 
common to get, as in this case, three simultaneous hemorrhages, 
viz. one yentricular and two pontin, although I have recently 


made a post-mortem examination in which severé meningeal ` 


hemorrhage was associated with hemorrhage into the pons. 
The possibility of more than one hemorrhage occurring at the 
same time should always be borne in mind, if, as in this case, 
the grouping of symptoms is at all peculiar. 


Rebrewa and Hotices of Books. 


-A Text-book of Human Physiology, with Special Reference to 
Practical Medicine. By Prof. L. Lanpors, of Greifswald. 
Translated from the Fourth German Edition, with Additions, 
y Wm. Srievine, M.D., Sc.D., Reg. Prof. Insts. of Med., 

niversity of Aberdeen. 2 vols. 8vo., with nearly 500 
Tilustrations. London: Griffin & Co., 1885. 


Tur first volume of Professor Stirling’s translation of Landovis’ 
“Human Physiology’ appeared last year, and has been already 
noticed in these pages (‘ Brar, vii p. 534). With the publication 
of the second volume we havo the complete work before us. The 
general impression left in the minds of most people by a general 
survéy of its pages must, we think, be favourable, and the impres- 
sion will certainly be strengthened by a more minute study of 
their contents. These are full and detailed, without being redun- 
dant; well arranged under distinct headings, and well indexed, so 
that any desired subject can be readily found without undue 
turning over of pages. The Text-book was already a good one in 
its mother tongue, it is in every way a better one in its English 
dress, and its title “ Landois and Stirling” is quite justified by 
the amount of new matter which has been introduced by the 
translator. We cannot, however, help regretting the absence of 
references, which are so useful and prominent a feature in, e.g. 
‘Beaunis’ ‘ Physiology’; in a two-volume work such as the present, 
which ‘is tô be used by students of physiology as well as by 
students of medicine, the lack of references is a serious want. The 
labour of making these at all complete is, however, very great, and 
it would hardly be reasonable to expect to find them in a first 
edition; but we may hope to see the want supplied in a future 
edition of a book which is to take ita place as a standard Text-book 
for advanced students. It is doubtless after due reflection, that 
Professor Stirling has added largely to the histological and 
anatomical departments by illustrations as well as by desoriptions— 
additions which, however, have added to the bulk and price of the 
Text-book more than to its value as a compendium of modern 
physiology. 
- Of the 650 pages contained in the second volume, more than 
450 are devoted to the Nervous System. Section X gives the 
Physiology of the Motor,Apparatus; XI, General Physiology of 
the Nerves and Electro-Physiology; XII, Physiology of the , 
Peripheral Nerves; XIII, Physiology of the Nerve-centres ; 
XIV, the Sense-organs ; and these, the most important chapters of 
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Physiology to the readers of this Journal, are also the most complete 
and satisfactory as regards treatment and arrangement. The in- 
struments and methods used by physiologists in the investigation 
of the nervous system are verv fully described, and the descrip- 
tions are made the more intelligible by diagrams and figures to 
which Dr. Stirling has made many valuable additions ; the labora- 
tory aspect of the subject is such as is useful and suggestive to 
those whose studies are chiefly clinical, while the clinical aspect 
is well kept in view, and cannot but be useful to those whose 
pursuits lie chiefly in the laboratory. It is further an advan- 
tage, that the exposition is enoyclopadic rather than critical; the 
atudent who consults the work finds facts end statements to 
inform his own opinion rather than ready-made opinions. This 
feature is of no small value in a Text-book, and the only de- 
sideratum that remains is a reference to the original sources of 
the quoted facts and statements.” As regards phraseology, we 
think that is a secondary matter in a Text-book like the present; 

it is, however, a relief not to meet with German-English in a 
translation from the Ger man, and this is ample evidence of skilful 
interpretation that has cost much care. To the qualification of 
centres, as centres for sneezing, for coughing, for vomiting, &c., 
exception might pup be taken as implying meanings rather 
more material than in reality, but for these Prof. Landois is 
responsible, and they are consecrated in most Text-books. On the 
whole we may feel assnred that “Landois and Stirling ” will be 
a leading text-book in this country, as “ Landois” is already in 
Germany, and that it will exercise great influence in the teaching 
and in the study of physiology in the nae eet lis 

A. WALLER, M.D. 





- Recherches expérimentales sur le mécanisme de fonctidnnement des 
Centres Psychomoteurs du Cerveau. Par le Dr. J. M. L. 
Maniquz. 1 vol. large Svo., pp. 140. Paris: Delahaye, 
1885. 


Tus little hook is an aggregation Thesis presented to the Uni- 
versity of Brussels. The first part is historical and critical; the 
second, experimental and critical. We need not say much here of 
the first, which contains a clear exposé of the various lines of argu- 
ment adopted at different times and by different authors, in their 
attempts to prove or dian rove the theory of cortical localisations. 
In the second, the author endeavours to establish the reflex 
“ psycho-motor” mechanism of the cortex, partly by discussion, 
as chiefly by experimental methods, of which we shall endeavour 
ae a clear though succinct accouft. The point.to be esta- 
ed ig that the motor area is excited to action only by stimuli 
penne ye to it from the cortical “‘sensorium commune,” through 
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the fibres of associations which connect the different convolutions 
or lobes with one another. 

Anatomical considerations show that it is possible, by means of 
rather superficial incisions, to isolate the sigmoid gyrus of the 
dog from the other cortical tracts of the brain, without injuring 
the peduncular and callosal fibres. For whereas the latter sink 
vertically into the white matty of the hemisphere, the fasciouli 
of association between the gyrus and the frontal parietal and 
temporal lobes, run near the surface and in a horizontal direction. 

In order to avoid the disturbing effects of the anwmia of the 
motor gyrus which would nocessarily attend division of the pia 
mater around it, the following method was adopted by Dr. 
Marique. A narrow blade is plunged to the depth of seven or 
eight millimetres at one of the anglés of the gyrus, into the 
substance of the second frontal convolution, close to the motor 
area. The knife is then tilted, so that the point moves towards 
the median line, and a transverse incision is effected, dividing the 
* grey matter and subjacent white matter as far as the corpus 
callosum, but leaving the pia mater and its vessels untouched. A 
second transverse incision is likewise made at the other angle of 
the “gyrus ; and a third, in a longitudinal direction, joins the 
inférior extremities of the two former. 

In one series of experiments (ten dogs) the following plan was 
adopted. After the gyrus had been exposed, the animal was 
allowed to recover from the anesthetic. Two hours afterwards it 
was etherised again, and the precise situation of the motor centres 
was determined by the induced current. The three incisions were 
then made as first described ; and after the waking up of the dog, 
the effects produced were duly observed. Finally, a controlling 
experiment, to prove that the fibres connecting the cortex 
with the peduncle were intact, was made; the animal was 
etherised a third time and the induced current applied to the 
motor centres, when the characteristic movements on the opposite 
side of thé body occurred. 

The phenomena observed on the return of consciousness after 
the isolation of the motor tract by the three incisions are the same 
as those that follow the complete ablation of this tract. The 
animal first tries to bring into a natural position its extended 
limbs, but succeeds only in moving those on the same side as the 
lesion, and falls on trying to stand. After a short time it recovers 
the power of walking, but imperfectly, treading on the dorsal 
aspect of the carpus; and it cannot step over obstacles. Dogs 
accustomed to give their paws when ordered have lost the power 
of doing so with the paretic limb. The locomotor symptoms tend 
to disappear after the second day; but there remains for many 
weeks an inability to perform with the affected limbs action 
requiting a higher grade of co-ordination, or acquired by a process 
of training. è 

In a second series of experiments (five dogs) the three incisions 
were not made all at once, but singly, in order to determine the 
effects produced by each. The anterior transverse incision was 
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found to have but a very slight and transitory effect, nothing but 
“a trace of paresis of the opposite limbs being observed. The 
inferior longitudinal incision produced a more pronounced 
weakness in those parts; whilst the posterior transverse cut was 
found to be almost as effectual as the complete isolation of the 


gyrus. 

These results agree with what one would have expected, on the 
- hypothesis of a reflex cortical mechanism. For, in the dog, the 
frontal region being but slightly developed as compared with 
the posterior convolutions, the share it takes in the psychomotor 
processes must be proportionally limited. The development of 
the tem Soha region, on the other hand, places it in an 
dndsimeniate position; and the experimental results, as we have 
seen, tally with the anatomical data. 

Dr. Marique does not think that the symptoms of paralysis 
were in any way due to circulatory disturbances in the motor 
area, and he answers by anticipation this and other possible 
objections to the method he has employed. It is to be regretted, ` 
however, that he did not use the antiseptic method in his experi- 
ments. Still they appear to us sufficiently free from fallacies to 
establish his conclusions, which after all are but a confirmation of 
the view held by many, that the motor areas of the brain arè to 
its sensorial tracts, what the anterior cornua are to the posterior in 
the spinal cord. We need not follow the author in his discussion 
of the question of substitution. He practically adopts the theory, 
that in the dog the lower centres are able to carry out the simple 
co-ordinated movements which make up the bulk of this animal’s 
motor manifestations. The proof that the other half of the brain 
does not take up the functions of the injured hemisphere lies in 
this fact—that destruction of the former does not paralyse the 
limbs, the control of which it is supposed to have assumed. It 
seems to us also much more rational to assume that the corpus 
striatum, which in man and the higher apes may be considered as 
a mere surviving organ in the process of obliteration, dcoupies in 
the dog and other animals of the same grade an <éntermediate 
position: the cortical centres are only beginning to assume some 
of the functions of the lower centres which still retain a con- 
siderable potential power. We must not hastily assume, however, 
that because a dog deprived of his cortical centres reacts to 
ordinary stimuli in an apparently normal manner, it has not 
suffered loss in the psychical sphere, and that “ substitution ” can 
ever be complete. At any rate, much more complete observations 
than those we possess are required to establish this point. 

A. DE WATTEVILLE. 
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Zelm Vorlesungen über den Bau der Nervisen Central-organe. 
By Dr. Lupwie Epruyazr. (1 vol. 8vo., pp. 138, with 120 
figs. tas F. C. W. Vogel, 1885.) 

Scheme of the Functions of the Oerebral Nerves. By Professor 
i ae Heer, of Christiania. Wiesbaden: J. F. Bergmann, 


Turse Lectures, delivered in 1884 to an audience of medical men, 
are distinguished chiefly by the numerous, and for the most part 
really admirable drawings of the various parts of the central 
nervous system, and illustrating both structure and naked-eye 
appearances. Many of the figures are diagrammatic, and if 
these are not always strictly accurate, they invariably express 
what they are meant to express, leaving no doubton the subject. 
‘We do not know of similar detailed representations of cerebral 
* structure in any single work. For the most part details are 
named on the figures; an immense economy of time, saving the 
annoyance of searching through a long letterpress description, to 
find perhaps that the structure sought is not named there after all, 
but in the text. It is not always possible thus to indicate struc- 
tures on the figure itself, but there is no reason why it should not 
be oftener done than it is. The artistio work, in the great majority 
of these figures, is much superior to the woodcuts of our English 
textbooks. 

The first Lecture is devoted to a short account of the history, and 
the methods of investigation, by which the structure of the central 
nervous system has been discovered. In other lectures there is no 
mention of authorities, and conflicting opinions are not as a rule 
stated. Lectures Il. and IL. give an excellent account of the 
gross anatomy of the brain, Dr. Edinger here as elsewhere making 
his figures serve in place of long word-desoriptions. The remainder 
of the Lecfures describe the structure and connections of the brain 
and spinal cerd. Dr. Edinger explicitly states that he keeps as far 
as possible to received doctrines, without attempting to incorporate 
the results of his own observations on disputed points. Hence 
there is little ground for criticism. We need say, regarding tho 
text, only that it is clear and uninvolved, and will be readily intel- 
ligible even to English readers. It should, we think, be specially 
useful to those who, wishing to take advantage of German work 
on the nervous system, are not always sure as to the identity of 
the structures named. In the text, Dr. Edinger gives both the 
Latin and the German nomenclature. 

This is an ingenious attempt to represent, on two pages, the 
functions of the cerebral nerves. Tho method adopted is that of 
coloured e, motor nerves being indicated by red, sensory by 
yollowish-brown, and special nerves by blue. Ovompound nerves 
are indi¢ated by the names being printed partly in each corre- 
sponding colour. The result is certainly striking, and conveys a 
large number of facts in small space. The student for whom it is 
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partly intended might, however, with the help of coloured pencils, 
make a synopsis which, although not so pretty, would be more 
useful to him than Professor Heiberg’s ready-made one. The 
ee may with advantage use it as a reminder, but in 

ving so it will be well to remember, that there is more than a 
doubt as to the muscular supply of the palate muscles being 
derived from the facial, and also that the spinal accessory has 
other Fanotions besides supplying the sterno-mastoid and trapezius 
muscles. The coloured pune and general execution of the 


synopsis is extremely goo , 
} James ANDERSON, M.D. 


Report on Recent Advances in the Anatomy of the Nervous 
System. By James ANDERSON, M.D. 


Wiz our knowledge of the motor tracts of the brain and cord ° 
is far from complete, it is fairly definite and extensive. The same 
cannot be said of our knowledge of the sensory tracts, due partly 
to the greater inherent difficulty of the inquiry, partly to what 
may be called the accident, that the sensory fibres in the medulla 
oblongata and pons lie deeper than the motor. 

Dr. E. O. Sprrzxa makcs a considerable contribution on this head 
in aseries of articles on the Anatomy of the Lemniscus, with remarks 
on centripetal conducting tracts in the brain (New York Med. 
Record, Oct. 11th, 1884, et seg.). It will be remembered that the. 
Jemniscus appears as a flat triangular field, lying on tho lateral 
aspect of the isthmus cerebri, stretching between the ‘superficial 
origin of the fourth nerve above to the crusta below, overlapped 
in front by the transverse fibres from the posterior quadrigeminal 
body, and overlapping behind the anterior crus of the cerebellum. 
This, however, is only the exposure of a great tract which extends 
from above the pyramidal deoussation through the interolivary 
region to the thalamus, gradually becoming more and more remote 
from the median raphé, while another detachment remains near it. 

Professor Spitzka remarks, that while centrifugal fibres run clear 
from cortex to spinal cord, centripetal fibres are everywhere: in- 
terrupted by ganglionic masses ; an anatomical fact corresponding 
with the related physiological fact, that while the motor impulse 
is a comparatively simplo affair, the co-ordination, for example, of 
space impressions from skin and ear into a general space sense is 

-a complicated affair, requiring the intervention most probably of 
the cerebellum. 

He quotes an important case published by him. “An elderly 
gentleman, after a small hmmorrhage in the pons, which caused 
unilateral ataxia of the opposite extremities, lived six years, 
during which time an intense secondaryglegeneration developed 
in the descending direction, and terminated after decussating in tho 
opposite nuclei of the columns of Goll and Burdach, which were 
likewise atrophio.” The columns of Goll and Burdach, at least 
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in ‘their a parts, degenerate centripetally, that is, towards their 
nuclei, so that apparently the two segments of this tract “ degene- 
rate toward an interpolated ganglion, justifying the assumption 
that functional impressions converge toward it, though not 
excluding the possibility of a continuous transmission brainward 
of sensory impressions at the same time.” It will at, once be seen 
that Professor Spitzka is justified in terming this suggestion a 
“startling innovation.” The degeneration in this case descended 
through the interolivary tract of Flechsig, crossed in what Dr. 
Spitzka terms the piniform decussation in front of the hypoglossal - 
nuclei (Meynert’s fine upper pyramidal decussation), and so 
reached the degenerated nuclei of Goll and Burdach. Brown- 
Séquard found, that in spinal hemisection the muscular sense does 
not follow the rule of spinal decussation, but suffers on the same 
side as the motor function. Dr. Spitzka’s case, along with others 
quoted by him, explains this apparent anomaly. The piniform 
decussation consists of fibres passing from the lenticular nucleus 
' by the ansa lenticularis (linsenkernschlinge) which goes to forim 
the main part of the lemniscus, and also a tract of undecussated 
centripetal fibres conveying muscular sense which probably 
ascends to the capsule independently, and so to the parietal lobe 
in close relation with the motor tract, a fact explaining the 
frequent disturbance of muscular sense present in hemiplegia. 
This latter, the lemnisco-pedal tract, or Rinden-Schleife of 
Monakow, degenerates downward only; the remainder, which is 
the main part of the lemniscus (formed by the olivary fasciculus 
„and fibres from the piniform decussation), degenerates beth 
upward and downward in different parts. 

While acknowledging that to the atrophy and degeneration 
methods of Flechsig we owe the great advance during the last 
ten years in the anatomy of the brain and cord, Dr. Spitzka 
considers that certain of his assumptions are unjustifiable. For 
example, in his olassical case of absence of the cerebellum, the 
cerebellum is far too important an element in the central 
mechanism *to be eliminated without producing far-reaching 
defects of development elsewhere. Again, he states that from his 
observations he is becoming more and more convinced, that 
absolute reliance should not be placed upon the apparent con- 
tinuity of myelinio development. 


Dr. ALLEN SrTarr’s Prize Essay on the Sensory Tract in the 
Central Nervous System (Journal of Nervous and Mental Disease, 
July 1884) contains not only an admirable summary of our 
present knowledge—and our present ignorance—on this subject, 
bat also the detailed examination of the brain of a microcephalio 
infant, and much careful collation of cases. The infant lived for 
one week; it took nourishment, and oried like a normal infant, 
but made no volunta movements, and seemed incapable of 
perceiving sensations. Medulla, pons, and cerebellum were 
present, but small. The prosencephalon was undeveloped, oP 
a small detached mass between two layers of dura mater. The 
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thalamencophalon was represented by two grey masses lying 
anterior to the pons and cerebellum, from which arose the optic 
tracts and nerves, small in size. The other cranial nerves, from 
8rd to-12th, were present. The pyramidal tracts were entirely 
absent. The interolivary tracts were partly fevelopeds and 
‘showed tho decussation of the fibres from the nuclei of Gol’s and 
of Burdach’s column. These fibres, the lemnisco-pedal tract of 
Spitzka, pass up in the external part of the lenmiscus, and would 
. appear, from their being present in this case, to develop from 
. below upward, although, as we have just seon, Spitzka’s case 
throws doubt upon this. The ag part of the interolivary 
tract, te, the internal part of the lemniscus coming from the 
lenticular nucleus by the ansa lenticularis, was absent, developing 
apparently from above downward. Thus a continuous tract coald 
be traced upward from the nuclei of Goll’s and of Burdach’s 
columns, across the median line through the interolivary tract into 
the lemniscus, and upward into the tegmentum of the crus cerebri, , 
_ where it lay in the external lateral part of that body. The 
crust wore entirely absent, as also the corpora quadrigemina. 
The red nucleus, and probably also the substantia nigra, were 
present. The formatio reticularis, the posterior longitudinal 
bundle, the nuclei in the floor of the fourth ventricle, the cere- 
bellum and its peduncles, were normal, All the motor tracts, 
therefore, were absent; all the sensory tracts present. From this 
and two similar cases he concludes, that the sensory tracts must 
lie in the formatio reticularis in the lemniscus and interolivary 
tracts. i 

From this case and an analysis of other cases and observations, 
Dr. Starr draws the fullowing general conolusions :— 

1. In tho cortex of the brain, sonsations of touch, pain, tempera- 
turo and the muscular sense are perocived. 

2. Theso perceptions ocour in the grey matter of tho anterior 
and posterior contral convolutions and of the parictal convolutions ; 
sensations from one side of the body being perccived in the opposite 
half of the brain in a more intense degree than in tbo fame half of 
the brain. 

8. The various sensory areas for various parts of the body lie 
about and coincide to some extent with the various motor areas 
for similar parts—the area for the face, arm, and leg lying in 
the lower, middle, and upper thirds of the sensory-motor region 
respectively. 

4, While the motor area is confined to the central convolutions, 
the sensory area includes, to some extent, the convolutions of the 

arietal lobe which lie adjacent and posterior to them. It is thore- 
ore more extensive than the motor area. 

A.—The surface of the body is connected with a definite region 
of the surface of the brain by distinct tracts which convey sensory 
impressions. These impressions enter thesspinal cord by the pos- 
terior nerve-roots, and then ascend in different tracts. 

(a) Tho impressions destined to awaken tho sonsation of touch 
pars at once to the opposite half of tho spinal cord, to a great 
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extent if not entirely, and ascend in the posterior white columns, 
the impressions from the legs passing in the posterior median, and 
those from the arms in the posterior lateral columns. On reaching 
the medulla these impressions pass to the formatio reticularis of 
the same side on which they were in the cord, and ascending in 
this tract through the pons and orus, reach the internal capsule, 
where they are conducted by a tract lying in the inner half of its 
posterior third to the corona radiata, whence they diverge to the 
cortex of the central and parietal regions, the impressions from the 
leg being perceived in the upper third of these regions, and those 
from the arm being perceived in the middle third of these regions. 

(2) The impressions destined to awaken the sensations of pain 
and temperature also cross the median line immediately after en- 
tering the spinal cord, and pass up in the grey matter of the cord, 
probably in its posterior inner part. On reaching the medulla 
they enter the formatio reticularis, and from this point their course 
is identical with that of the improssions of touch already traced. 

(e) The ae a destined to awaken the sensation of the 
location and of the motion of a limb ascend in the spinal cord, in the 
posterior white columns of the same side upon which they enter : 
the muscular sense from the legs passing up in the posterior median, 
and that from the arms in the posterior lateral column. On reaching 
the medulla, these impressions pass to the opposite side through the 
sensory decussation, then ascend in the interolivary tract to the 
pons, where they enter the lemniscus, and gradually turn outward 
from the median line as they pass ap through the pons. In the 
crus, these impressions are conducted by the lateral lemniscus, 
which lies in the outer third of the tegmentum, and which passes 
directly into the internal capsule, there being situated in the middle 
part of the posterior third, external and in olose approximation to 
the sensory tract of touch already described. From this point, the 
course of these kinds of impressions cannot be distinguished from 
one another, and their termination is in the cortex of the central 
and parietél regions, the muscular sense of the leg being perceived 
in the upper third, and that of the arm in the middle third, of 
those regions. 

B.—Sensory impressions from the face enter the pons by the 
sensory root of the trigeminus, and ay downward to sensory cells 
which lie in the lateral portion of the formatio retioularis, and 
which are ranged in a column extending from the junction of the 
upper and middle third of the pons, to the lower limit of the me- 
dulla. The upper portion of this column receives the fibres from 
the upper branch of the nerve; the middle portion from the middle 
anoh and the lower portion from the lower branch. The course 
of sensory impulses, from these sensory cells to the brain, ia in the 
lateral part of the formatio reticularis of the samo side upon which 
they enter, up to the junction of the upper and middle thirds of 
the pons, where they crags the median line and join the sensory 
impressions from the body in the formatio reticularis. In the crus 
cerebri, these impressions pass in the outer half of the he aon 
and, thence entering the posterior third of the internal capsule, 
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pass on to the corona radiata. In the divergence of fibres in the 
corona, these impressions pass along the lowest radiation, and thus 
teach the lower third of the central and parietal regions, where 
they are perceived. It is, as yet, impossible to distinguish between 
the course of tactile, painful, and muscular impressions from the 
face to the cortex of the brain. 

O.—Sensory impressions from the great cavities of the body 
enter the spinal cord by the posterior nerve-roots, and are probably 
received by sensory cells which lie in the inner and posterior part 
of the prey matter of the spinal cord—the Clarke column of cells. 
From these cells, these impressions pass outward to a white column 
lying in the lateral periphery of the cord—the direct cerobellar 
colamn—in which they pass upward to the medulla, and on through 
the restiform body to the cerebellum, to terminate either in the 
. nucleus dentatus, or in the cortex, or in both. The existence of a 
decussation of these impulses is undetermined, but, if it occurs, it 
must take place soon after their entrance, as each direct cerebellar 
column passes to that hemisphere of the cerebellum of the same’ 
side upon which it lies. The impressions thus transmitted to the 
2 cacebotlans are not those of touch, pain, temperature, or the muscu- 
lar sense, and are probably impressions connected with the func- 
tions of vegetative life and destined to awaken reflex actions. 


In a recent issue we discussed the first two of Professor Burt 
Wipers “ Cartwright Lectures on the Methods of Studying the 
Brain.” The third Lecture (New York Med. Journ., April 5th, 1884, 
et seq.) is divided into two parts; the first devoted to the comples 
tion, correction and general castigation: of our anatomical text-.” 
books, and chiefly of the two.which Professor Wilder tersely-de- 
nominates “ Quain ” and “Gray ;” the second, to a discussion of the 
methods of illustration and description, with a revision of encephalic 
nomenclature. Professor Wilder considers that we place too im- 
plicit a trust in the two works alluded to, and tregts of their 
omissions, inaccuracies, and ambiguities, : 

As to omissions, we may at once’ set at rest fhe anxieties 
of any junior readers by saying, that those pointed out b 
Dr. Wilder are neither very numerous nor very important: - We 
scarcely think that the editor of ‘Gray’s Anatomy’ would claim 
for it completeness in every detail. The omission from it, for 
example, of a description of the tractus transversus pedunculi of 
Gudden, rechristened the Cimbia by Dr. Wilder, can scarcely be 
said seriously to impair its value as a student’s textbook of anatomy. 
The samo omission even in ‘Qnain’s Anatomy’ cannot be regarded 
as a grievous sin, although doubtless it ought to have been men- 
tioned, sceing that that work, at least in this part of it, is no 
longer a student’s textbook, but a work of reference. The account 
ef the nervous system in ‘Quain’s Anatomy’ is well and copicusly 
illustrated, but Dr. Wilder reproaches i» for not containing dia- 
grams of the bulbus cornu posterioris and of the cauda striati, both 
described in the text. Dr. Wilder considers that the strie longitu- 
dinales callosi are merely the prinis of the anterior cerebral 
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arteries; but opinions may very well differ on this matter, and the 
absence of reference to this cannot be characterised as an omission. 
This completes the list, and its shortness is surely a strong testi- 
mony in favour of our textbooks. The inaccuracies, Dr. Wilder 
admits, are “comparatively trivial.” He first shows elaborately 
that the centrum ovale majus does not exist, because the upper sur- 
face of the corpus callosum is concave transversely, and convex 
antero-posteriorly, so that a horizontal section on the level of the 
corpus callosam would open the lateral ventricles. This simply 
means, that the section to expose the broad white surface called 
centrum ovale majus is not a plane surface, but a doubly curved 
one. The complete circumscription of the end of the descending 
horn of the lateral ventricle is implied in the usual accounts, but 
is certainly not definitely stated as it ought to be. A more impor- 
tant correction, however, is contained in Dr. Wilder’s description 
of the commissura fornicis, the thin lamina which unites the two 
thicker lateral masses of the fornix. This lamina is a second 

- formation, the two halves of the fornix being originally distinct, 
a fundamental fact, the recognition of which is necessary to an 
intelligent conception of cerebral architecture. 

‘ For seven years, Dr. Wilder states, he has been in the habit of 
beginning the account of the brain, whether for anatomical or 
physiological purposes, by a description of the cavities, their mode 
‘of origin, their succession, &c., the parietes being described as 
built up around them, and gradually differentiated. There is 
much to recommend this method, and we fully agree with Dr. 
Wilder that, both in the figures and in the text of our standard 
‘anatomical works, there-is much indefiniteness on the details of what 
he terms “ coolian. circumscription,”-that is, as to the boundaries of 
the ventricular cavities. We cannot share Dr. Wilder’s scepticism 
a8 to the existence of the Foramen of Magendie. Difficult as it is 
to believe in its existence à priori, there can be no doubt whatever 
of the fact, explain it as we may. .To the Foramen of Monro 
Dr. Wildef does full “justice, and to any one who really wishes to 
. understand the part of the.cerebrum usually known as the trans- 
verse fissure, the relation to this of the velum interpositum, and 
the previse formation of the Foramen of Monro, we recommend a 
careful perusal of Dr. Wilder’s description. He insists also on the 
fact, now well recognised; that the “ fifth ventricle” is no part of 
the true ventricular cavity, has in the adult no communication 
with it, and never had any, but is ohare part of the longitudinal 
fissure separated off by the downward curvature of the corpus 

osum. 

Dr. Wilder makes some excellent seep omens regarding figures 
which he would use not merely to upp ement, but, as far a8 pos- 
sible, to replace description. He would have them made more 
numerous and more definite, and he suggests rules for the placing 
of thom in order to facilitate easy reference and comparison. Some 
of these rules we should have transcribed, but that Dr. Wilder, as 
already stated, writes in an unknown tongue, e.g. he tells us that 
“ transections of a symmesal object should form a horizontal 
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Fol on the Micrococcus of Hydrophobia.—At the meeting 
of the Académie des Sciences held on the 14th of December, 1885, 
Professor H. Fol, of Geneva, stated that after many endeavours 
he has found a method to demonstrate in the spinal cord of 
hydrophobic animals, certain bodies which are not to be seen 
‘in the healthy tissues. The microscopio sections must not be 
thioker than ‘02 of a millimetre, and the hardening and staining 
processes carried out according to the methods of Ehrlich and 
Weigert. 

Under such conditions, and in specimens otherwise perfect, 
groups of rounded bodies—microeocci in all probability—are seen 
to be lodged either in the lamelle of neuroglia, or sometimes in 
the annular spaces comprised between the cylinders (stained dark 
blue by the hematorylin) and the sheath of Schwann (buff 
coloured). Occasionally they are found in certain cavities, the 
size of a myelin fibre, of which the histological nature is unknown. 

The globular bodies are perfectly spherical, defined, and stained 
dark violet; they usually lie scattered, not in strings; though at 
times are found to form figures of 8, showing a scissiparous mode 
of multiplication. Their average diameter is -0002 millimetre, 

An appropriate medium, sown with rabid brain-matter, and 
kept at a certain temperature, shows a slight turbidity which on 
the fourth day falls to the bottom of the liquid. This deposit has 
the, power of giving hydrophobia to animals inooulated with it, 
though the period of incubation is longer than when the original 
matter is used. The same deposit applied to a cover-glass, dried 
and treated with the bichromate and copper solution, then 
coloured and uncoloured in the same way as the cord, shows the 
same groups of miorococci, stained dark violet. Inoculation of 
cultures of more than six days old does not produce any marked 
symptoms. It would be interesting to ascertain whether this is 
due to an alteration of the virus, and whether animals so trested 
become proof to the poison. 
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Horsley and Schäfer on the Muscular Contractions which 
are evoked by Excitation of the Motor Tract.—At a meeting 
of the Royal Society, held on the 10th of December, 1885, the 
authors described the results of a large number of experiments 
undertaken, in order to determine the character of the muscular 
contractions which result from excitation of the several parts of 
the motor tract, especially with reference to the rhythm with 
whioh the skeletal muscles respond to such excitation. 

For the purpose of their experiments they considered the motor 
tract under four heads, viz. :—1. Its commencement in the nerve- 
cells of the cerebral cortex. 2. The connection of these cells with 
the lower nerve-centres by the nerve-fibres in the corona radiata, 
3. Its continuation along the medulla oblongata and medulla 
spinalis (including the nerve-cells of those structures). 4. Its 
peripheral continuation slong the motor nerves. : 

Their method of proceeding was to excite these soveral parts in 
succession, and record the contractions of one of the limb muscles 
upon a moving blackened surface, either by directly connecting 
the tendon with the lever of a myograph, or by Marey’s method of 
transmission by tambours and india-rubber tubing, the time being 
simultaneonsly recorded upon the moving surface by a clock 
marking seconds. Usually the rate and duration of the excitation 
weie also recorded by a small electro-magnet. Besides the con 
tractions resulting from electrical excitation, they frequently 
obtained an accidental record upon the moving surface of sponte- 
neous or voluntary contractions of the muscle, the responses of 
which to electrical excitation of the cortex cerebri they were pre- 
paring to record, and they have thus been able to compare these 
records of voluntary contractions in animals both with the results 
of electrical excitation of the several parts of the motor tract in the 
same animals, and with records of voluntary contractions in the 
human subject. They also studied, in the same way, the epileptoid 
contractions which are often found to follow a period of electrical 
excitation of the cortex cerebri in animals, and compared these 
epileptoid contractions with numerous others recorded by one of 
them from cases of true epilepsy and other affections of the nervous 
system (in man and animals), accompanied by rhythmic muscular 
movements. 

Results.—It has generally been admitted by authors, that so far 
as regards the rhythm of muscular response, the result of exciting 
either the cerebral cortex or any other part of the motor tract is 
precisely the same as that which is well known to be the case with 
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the excitation of the motor nerve, namely, that for all rates of 
excitation the rhythm of musoular response is identical with the 
rhythm of excitation. The experiments of Horsley and Schifer 
show, on the contrary, that this statement only holds good for low 
rates of excitation up to about ten or twelve per second, but that 
for all higher rates of excitation of the cortex cerebri, corona 
radiata, or medulla spinalis, the muscular response does not vary 
with the rate of excitution, but maintains a constant rhythm, which 
is independent of the excitation rate and approximate to ten per 
second, 

The muscle curves which obtained from different mammals 
as the result of successive excitation of the cortex cerebri, corona 
radiata after removal of the superjacent cortex, and of the cervical 
cord after section below the medulla oblongata, are very similar 

*to one another, and exhibit along their course, both at the com- 
mencement and during the whole extent of contraction of the 
muscle, small but distinct undulations following one another at the 
rate of about ten per second, with very considerable regularity, 
although in a few instances the rhythm may be a little slower or 
faster than these (eight to thirteen per second are the extreme 
variations observed). These undulations have the same rhythm 
and character whatever the rate of excitation (unless this be 
allowed to fell below about ten per second). Moreover, precisely 
similar undulations are always visible upon the myographic curve 
of all voluntary or spontaneous contractions (including reflex 
contractions) both in the lower animals and in man. 

It is further noted, that in the record of the contractions of 
epilepsy there can frequently be seen marked upon the larger 
curves, produced by the relatively slow clonic spasms, smaller 
undulations succeeding one another with a rhythm of eight or ten 
per second. In some cases the clonic contractions themselves may 
attain this rate, but they are then always simple and without any 
indications of smaller waves. 

In a very few instances out of a very large number of experi- 
ments, there occurred upon the tracings obtained as the result of 
rapid excitation of the cortex cerebri, corona radiata, and medulla 
spinalis, besides the usual well-marked undulations of the rate of 
about ten per second, other very minute waves upon these undu- 
lations, corresponding in rhythm with the rate of excitation. 
These were-the only oc®&sions in which we have obtained results 
at all similar to those mentioned by Franck and Pitres. s 

The authors showed tracings indicating the general nature of 
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their results, from which they draw the following and main con- 
clusions: 1. That the normal rate of discharge of nervous impulses 
from the motor nerve-cells of the spinal cord along the motor 
nerve-fibres is approximately 10 per second. (The rhythm of a 
clonus (e.g. ankle-clonus) is also about 8 or 10 per second, and 
that of atryohnine tetanus in the frog, as indicated by the electrical 
_ variations of the muscle current, has also about the same rate 
(according to Lovén). 2. That in the case of nervous impulses 
_ reaching these nerve-cells in more rapid succession than about 10 
per second, a process of summation occurs within those nerve- 
_ cells, so that the rate of discharge remains about the same in all 
cases. 3. That the nervous impulses which produce a voluntary 
contraction also traverse the motor nerve-fibres at about the same 
rate. There is, however, no evidence to show whether this 
rhythm of the volitional impulses is generated in the cells of the’ 
cerebral cortex, or in the cells of the lower nerve-centres. 4. That 
the slower rhythm which is often exhibited in epileptoid con- 
tractions is the result of a further summation, but there is no 
“distinct evidence to show where this occurs. 5. That occasionally, 
though rarely, the summation of rapidly succeeding nervous 
impulses may be only incompletely effected within the nerve-cells 
of the spinal cord, or may not occur at all, In these cases results 
similar to those of Franck and Pitres are obtained. 


Hale White on the Pathological Histology of the Semi- 
lunar and Superior Cervical Sympathetic Ganglia (Trans. 
Roy. Med. Chirurg. Soc. 1885).—-This paper is founded on an ex- 
amination of about a hundred and fifty sections of’ the above 
ganglia, from which it is concluded that the external appearances 
of the ganglia are of no importance whatever in pathology, unless 
they be obviously affected by malignant disease, abscess, tubercle, 
&c., or have become implicated in some inflammatory condition of 
surrounding parts. The typical ganglionic nerve-cell resembles 
other ganglion cells; it is larger and more rounded than those 
from the anterior cornua. No inference can be drawn from the 
number of ‘nerve-cells to be seen in a section, for the normal 
arrangement is irregular, the sections are not in the same plane, 
aud all the ganglia are not the same size. Many cells have no 
processes, and some have neither nucleus nor nucleolus. As a 
general rule, the cells are wasted in patients‘ who have died of 
wasting diseases ; but this is subject to many exceptions. Pigmen- 
tary degeneration may or may not be accompanied by a diminution 
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in the size of the cell, and is almost universal in the sympathetio 
ganglia; perhaps this may be the -cause of some of the slight 
ailments from which we all suffer. In the present state of our 
knowledge, the varying appearances from pigmentation have no 
significance. Pigmentation of nerve fibres does not occur. The 
amount of fibrous tissue varies very much in different specimens, 
and in different parts of the same specimen. The superior cervical 
ganglion contains more blood-vessels than the semilunar; in the 
latter there is no constant arrangement. In chronic Bright's 
diseage the small arteries are thickened ; otherwise in this malady 
the specimens are normal. In acute inflammation of the ganglia 
the section is obscured by the enormous number of escaped white 
blood cells, there is also multiplication of the connective tissue- 
cells. This may be accompanied by congestion. It has been 
` found only in diabetes and purpura hemorrhagica, and is the only 
pathological lesion about which one can speak with certainty. 
A. DE WATTEVILLE. 


Fournier on the Mental Disorders of the Præataxic Stage 
of Syphilitic Locomotor Ataxy (L’Encéphale, Nov. 1884). Ex- 
tract from a series of Lectures on the Prwataxic Stage of Syphilitic 
Tabes.—Mental disorder, the Author states, may ocour in various 

` stages of Locomotor Ataxy. 

(I.) It may, in some exceptional cases, mark the very commencé- 
ment of the disease. In one patient, who eventually suffered from 
well-marked tabes, that disorder was ushered in by the following 
mental symptoms: dulness and blunting of the intellect; slowness 
of ideatiorf, inaptitude for any ocoupation requiring close attention ; 
rapid cerebral fatigue caused by the least work; in a word, 
intellectual torpor, intellectual asthenia. This condition lasted 
about a year, and then, singularly enough, entirely disappeared, 
apparently yielding to antisyphilitic treatment. 

Another patient of this class, before becoming ataxic, became 
incapable of following his usual employment; without being 
incoherent he had curious bizarre ideas; he was sad, melancholy, 
depressed, and during several months was pursued by thoughts of 
suicide. After awhile all these symptoms passed away, to be 
succeeded, however, by others of the usual tabetio character. 

From the above it would appear, that in the preataxio stage of 
tabes we may meet wtth transient mental affections, just as at 
about the same time, certain forms of paralysis occur which ære of 
equally short duration. Thus the paralysis of ocular muscles, so 
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common a forerunner of ataxy, may have as a pendant certain 
forms of paralysis or paresis, so to speak, of the intelleot, equally 
destined to disappear with more or less rapidity. The author thinks 
that probably these two orders of symptoms have a similar origin. 

Occasionally the mental disorder, appearing at the very com- 
mencement of the preataxic stage, may be permanent, the tabes 
being then inaugurated by symptoms resembling those of ordinary 
general paralysis, which the author has elsewhere described under 
the name of “syphilitic general pseudo-paral ysis.” 

(IL) It is much more common, however, for these psychical 
phenomena to appear at a time when the preataxic stage has male 
some progress. That is to say, they do not usher in the disease, 
except in the rare cases mentioned above; but they may be the 
first symptoms of a cerebral character, being themselves followed 
by others, such as vertigo, congestive attacks, aphasia, convulsions, * 
hemiplegia, &o. 

Clinically in one group of cases the symptoms are as follows :— 
weakening of the memory, modification of character, of temper, of 
the habits; an intellectual asthenia slowly progressing towards a 
final condition of hebetude. Of all the intellectual faculties the 
memory is that which, in most cases, is soonest and most severely 
affected, and this peculiarity, it may be remarked, resembles what 
occurs in cerebral syphilis, in which disorders of memory are’ 
common, and frequently severe. 

This enfeebling of the memory in most cases progresses slowly ; 
but its onset may be sudden, occurring after a congestive attack, 
or, what is more usual, after an epileptic crisis. Sometimes it even 
appears to increase by sudden gradations, each epileptieseizure or 
congestive attack leaving an increased weakness of memory, and 
making a notable stage in the progress of the amnesia. 

Finally, in the preataxic stage we may, in some rare cases, meet 
with transient attacks of amnesia lasting from twenty minutes to 
half an hour, the memory then remaining for a time uncertain and 
faulty, but gradually recovering. 

In another group of cases, temper, character, daily habits, are 
modified; and this is what enquiry into such a case reveals :—the 
patient has undergone a sudden moral transformation ; has become 
reserved, gloomy and morose; he then loses his spirits and his 
vivacity, caring for nothing—either work or pleasure. He becomes 
idle and indifferent, inert and apathetio, and even ceases to care 
for himself. Now and then suddenly his dulled vitality wakes in 
the form of impatience, anger, and motiveless passion. ` 
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Or, in a third class, the intelligence becomes diminished, just as 
in cerebral syphilis; there is a species of intellectual asthenia, a 
slowness of ideation; conception of ideas is less facile, less clear, 
and less precise; aptitude for mental work, for business, for every 
occupation requiring an association of ideas is diminished; brain- 
weariness is brought on, not only by real intense thought, but by 
ordinary reading, by prolonged conversation, or even by listening 
to a stage play. As time goes on, the mental disorder increases, 
and the patient becomes incoherent and truly insane, falling into a 
condition of incoherent hebetude, this being but a stage in a 
disease which ends in that abolition of the mental faculties called- 
dementia. It is rare, however, for the mental degeneration to 
progress thus far before the appearance of the usual symptoms of 
motor inco-ordination. 

- Twice the author has seen Tabes ushered in by a series of 
cerebral symptoms, more complex, and almost identical with those 
of General Paralysis of the Insane, to which he gives the name of 
“Byphilitic pseudo-paralysis.” The symptoms in cases of this 
kind are as follows:—{1) Loss of memory. (2) Stammering, 
hesitation, slowness in delivery of words, a sing-song speech, 
omission of syllables in words. (8) Mental disorders, such as 
dulness, slowness, and stupidity, followed by more marked signs 
of mental deterioration. The patient is said to be “ wrong in the 
head.” He is unfit for business, is forgetful, makes mistakes, and 
after a while enters into another phase. He then shows great 
hebetude, but has none of those delusions of grandeur so common in 
ordinary general paralysis; he is rather in a happy state of torpor, 
giving way frequently to motiveless laughter, all desire and all will 
being Jost. Then come on motor troubles, clumsiness, and muscular 
weakness, with a slow, hesitating, uncertain gait, inequality of . 
pupils, difficulty and hesitation in articulation, tremor of the 
lips and of the facial muscles when the patient tries to speak. 
After a while he becomes incapable of uttering a complete sentence, 
an idea being only expressed by a few words slowly and painfully 
uttered; but still a certain degree of consciousness and even of 
lucidity is preserved, and the patient manages to answer a fow 
questions and execute a few voluntary movements. In a later 
stage the pupil is immobile; there are amblyopia and amaurosis, 
incontinence of urine, abolition of the reflexes, with undeniable 
ataxy, which is, howeve®, less marked than in ordinary cases of 
tabes. After long vegetating in this miserable state, the patitnt 
enters the final stage of his malady, his mental faculties becoming 


554 ABSTRACTS OF BRITISH 


gradually extinct. At the autopsy we find general thickening of 
the membranes, and especially of the pia mater, with lesions of — 
the grey substance of the convolutions and enormous dilatation of 
the ventricles. In the cord we find the lesions characteristic of 
tabes. f : 

. Here, the author thinks, we have either a cerebral syphilis with 
consecutive tabes, or tabes commencing in the cerebral form, the 
latter being, in his opinion, the more probable; and he considers 
the malady remarkable in that it assumes the form of general 
paralysis, or, to be more exact, the form to which he gives the 
name ‘ pseudo-paralysis ” of syphilis. He is thus of opinion, that 
syphilitio tabes may be initiated by a series of cerebral symptoms, 
closely resembling those of ordinary general paralysis. 


On Disorders of Sensation in Cerebral Hemiplegia. By 
Dr. Leroux and Dr. De Baur (L Encéphale, 1884).—The disorders 
of sensation met with in hemiplegia are here classified into five 
groups :— 7 aaa 

(1.) Sensation is unaffected, the paralysis being purely motor. 

(2.) The anesthesia affects the whole surface of the paralysed 
members. 

(3.) The anesthesia is absolute in one extreme segment (thigh 
or foot, for example), whilst it is much slighter in the middle 
segment, and still leas in the other extreme segment. Thus, the 
foot may be absolutely anesthetic, the log less so, and the thigh 
almost unaffected. These difficult degrees of sensibility are not 
sharply defined, but fade gradually from one into another. 

(4.) The external half of a limb has its sensibility normal, or 
slightly enfeebled, whilst the internal half is almést absolutely 
anesthetic. 

(5.) The anesthesia is in patches of irregular distinotion, zones 
of absolute ansesthesia being surrounded by surface but slightly 
affected; or we may find patches on an anesthetic limb where 
touch remains almost normal. In this variety the patches of 
altered sensibility have sharply defined margins, and instead of 
gradually passing away, the anesthetic zones may shift about 
fiom day to day; a patch yesterday anesthetic may to-day be 
normal, 

The explanation of this oscillation of the anesthesia is difficult ; 
but since the cerebral lesion does not shift, it is concluded that the 
settsory disorders of hemiplegia do not obey the same laws as the 
motor affections, and do not correspond to fixed localised lesions of 


AND FOREIGN JOURNALS. 555 


the cortex. These disorders of sensation present other particulars, 
in which they differ from the motor affections. With respect to 
the mode of onset, for instance, we may often see the motor 
paralysis increase for three or four days before arriving at its 
maximum of intensity, while the anesthesia attains its height at 
the very outset; or the motor disturbance increases whilst the 
anesthesia is diminishing. 

Many writers have shown the possibility of cure in these cases 
“of anesthesia by methods such as metallotherapy, usually applied 
in the sensory affections of hysteria. The authors then show how, 
if small patches on these anæsthetio limbs be rapidly pricked with 
a needle, the sensation will return, and this even in cases of long- 
standing hemiplegia with contraction. 

The anesthesia of cerebral hemiplegia presents many points of 

` resemblance to that of hysterical, syphilitic, or toxio origin, showing 
that it is due to some alteration in the blood, or to a sudden or 
gradual modification in the pressure in the cerebral vessels. The 
oscillations, fluctuations, and variability of the anmsthesia can 
only be explained by cerebral phenomena, which, though tangible 
enough, are certainly transient. This-view is supported by a 
consideration of the sensory phenomena so often premonitory of 
hemiplegia due to atheromatous vessels, which, closely resembling 
those under consideration, is caused by an alteration in the cerebral 
circulation. Again, the anesthesia seen at the outset of general 
paralysis, is due to a congestion of the cortex preceding the chronic 
encephalitis. 

Thus it seoms extremely probable, that the disorders of sensation 
in question are due, in many cases at least, to an alteration of the 
cerebral blodd-pressure. Of course it will be understood, that 
those cases in which the anesthesia is caused by a lesion situate in 
the posterior part of the external capsule are here excluded from 
consideration. 


On the Slaty Discoloration of the Brain in General Par- 
alysis and its connection with Bedsores. By Dr. BAILLARGER 
(Annales, 1884).—This paper treats of a discoloration of the brain 
met with in hues varying from slate to almost black, and some- 
dimes described by the term greenish, most commonly observed at 
the autopsies of pion paralytics who have suffered from bed- 
gores. 

As a rule, the sah finds this discoloration confined entirely 
to the cortioal grey matter, being sharply defined by the junction 
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of the cortical with the white substance; but now and then it is 
observed in the basal ganglia. 

The tissue thus affected is generally, but not invariably, softer , 
than the surrounding convolutions, and is at times in a state of 
ramollissement. The base of the brain and the cerebellum are the 
parts most commonly thus affected, but the surface of the hemi- 
spheres does not always escape. The microscope reveals a granular 
stroma, with ‘scattered nerve filaments and numerous cholesterine 
crystals. According to Oalmeil, the discoloration is due to the 
infiltration of the affected tissue by numerous pus-corpuscles, 

A fæœtid odour is noted in about half the cases, but may be 
absent even when the softening is well marked. 

The pia mater and arachnoid may present only the changes of 
general paralysis; but more commonly there is a purulent infiltra- 
tion of the pia, at times completely hiding the convolutions. The 
arachnoid cavity may be empty, but generally contains a varying 
quantity of flaky serosity, a fwtid odour being occasionally present. 
Changes similar to these are met with in the cord and its mem- 
branes, with perhaps even greater frequency than in the brain. 

These appearances are most commonly found at the autopsies of 
general paralytics, presenting large and deep sacral bedsores, and 
are due in many cases to an ascending cerebro-spinal meningitis ; 
but it is important to notice that the discoloration in question has 
been met with when the meningitis was absent. 

The author divides the cases into two classes :—— 

(1.) Those in which we find cerebro-spinal meningitis with in- 
filtration of the pia mater with an ichorous pus. Here the dis- 
coloration is probably due to a simple imbibition of" pus by the 
subjacent grey matter. 

(2). Those in which the discoloration is observed without the 
meningitis. In such cases the explanation above given will not 
hold, but the change is attributed to an inflammation of the affected 
tissues, due to the deposit in them of ichorous pus absorbed from 
‘the bedsore by the blood-vessels, and characterised especially by_ 
the putrid odour and tendency to gangrenous degeneration. 

That we most commonly find this lesion in the brains of general 
paralytics is readily explained by the relative frequenoy of bedsores 
in the later stages of that affection. 

Now and then a purulent spinal meningitis is set up by a bed- 
sore, without being accompanied by afty discoloration of the 
brain, 


R. Atkinson, F.R.0.S. - 
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- Westphal on the Patellar Reflex in Diagnosis. WzstemaL 
(Archiv f. Psych. Bd. xv. p. 781) was consulted in 1878 by a man 
aged 45, who bad exhibited secondary symptoms of syphilis four 
years before. He was hypochondriacal, and extremely nervous and 
anxious about himself, and had recently had a transient attack of 
hemianopsia (“he saw the half of things ”), and amnesia. There 
was an absence of all symptoms of nervous disease, with the solitary 
exception, that the patellar reflex could not be evoked. This, 
however, was proof to Westphal of an affection of the external parts 
of the posterior columns of the cord in its upper lumbar portion, or 
at the junction of the lumbar and dorsal portions. Two years 
later there was commencing optic atrophy in both eyes, which in 
another two years had progressed to absolute blindness. And then, 
suddenly, an attack of acute mania with grandiose ideas, and slight 
‘impairment .of speech developed, and the patient died. During the 
whole course of the case there were no symptoms of ataxia, or indeed 
of any &ffection of gait, and there were no noteworthy pains; there 
was; however, at times, some difficulty in emptying the bladder. 
The post-mortem confirmed the diagnosis. ‘There was sclerosis of the 
posterior columns throughout the cord, the disease being most 
extensive in the lower part of the dorsal division of the cord. 
Westphal discusses the etiology of these cases. He thinks that the 
syphilitic taint is only of secondary importance ; the prime factor is 
an inborn psychical tendency, a pesuliar disposition of the elements 
of the brain and spinal cord. 


Remak on the Tendon-Reflexes and the Reaction of 
Degeneration. Remar (Archiv f. Psych. Bd. xvi. p. 240) has 
studied the relationship that exists between the tendon-refloxes and 
the reaction of degeneration, with a view to aiding the differential 
diagnosis of amyotrophic paralysis of spinal, and peripheral origin, 
respectively. He summarises his results in the following conclu- 
sions:—(1) Exaggeration of the tendon-reflexes (more especially 
the phenomenon of ankle-clonus), with partial reaction of degenera- 
tion, has only been observed in cases of amyotrophic lateral sclerosis. 
(2) A normal condition of the tendon-reflexes with well-marked 
partial reaction of degeneration has only been observed in atrophic 
spinal paralysis, poliomyelitisanterior. (3) Absence of the tendon- 
reflex occurs, (a) with abolished excitability of the nerves, in all 
Bevere cases of amyotrophic flaccid paralysis, whether of spinal 
'(poliomyelitic) or peripheral (neuritic) origin—and where the» is 
resolution, the tendon-reflexes are still absent long after the 
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galvano-muscular reaction of degeneration has disappeared; (b) in 
the lighter cases of primary peripheral degenerative neuritis of 
mixed nerves, in which perhaps there is no paralysis; (c) in cases 
of absolute peripheral paralysis (e.g. from compression), even 
though there is no reaction of degeneration. 


Sakaky on Degeneration of Peripheral Nerves in Tabes 
Dorsalis. WESTPHAL, seven yeais ago, examined the cutaneous 
nerves of the lower extremities in a case of tabes, and discovered 
that the number of double-contoured nerve-fibres was greatly lower 
than in normal nerves. Déjérine, three years ago, observed 
similar changes in two cases, which he described as peripheral 
neuritis, and regarded as a parenchymatous affection. The 
same author has recently reported two cases which presented the 
symptoms of tabes, but which showed no disease of the spinal cord, 
though the cutaneous nerves were atrophied. Sakalkty (Archiv f. 
Psych. Bd. xv. p. 584) gives the result of a very careful examina- 
tion he made of the nerves in a case of tabes. His observations 
show that in tabes there may be atrophy of the peripheral nerves, 
especially of the cutaneous branches. He is unable to state where 
the atrophy begins; in some nerves the peripheral portion was 
diseased, in others the central portion. He thinks that the presence 
of anssthesia may perhaps be an indication of the atrophy of ẹ 
nerve. 


Kirchhoff on the Localisation of the Ano-vesical Centre. 
A man, aged 30 (Archiv f. Psych. Bd. xv. p. 607), fell from his 
horse, and fractured the first lumbar vertebra. Paralysis of the 
lower limbs, retention of urine, and loss of power over the 
sphincter ani at once appeared. The paralysis of the lower limbs 
gradually diminished, and in Jess than a year had disappeared. 
The retention of urine gave way in three weeks to incontinence, 
which, with the paresis of the sphinoter ani, lasted until death. 
The patient died of pyelonephritis, a year and a half after the 
accident. The post-mortem showed lesion of the conus terminalis 
at the place of origin of the third and fourth saoral nerves. This 
is the situation of the ano-vesical centre in man, and it corresponds 
with the position of Stilling’s sacral nucleus. 


Zacher on Spastic Symptoms in General Paralysis.— 
Zacuer (Archiv f. Psych. Bd. xv. p. 859% concludes his paper on 
Gegeral Paralysis, by some observations on the spastic symptoms 
that sometimes occur during the course of that disease. 
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He finds that the spastic symptoms of general paralysis differ 
in important respects from the spastic spinal paralysis of Erb and 
Charovt. In the initial stage of the former there is a peculiar 
awkwardness and slowness in all the movements, that seems due 
to a mental want, to the absence of the proper ideas of the 
required muscular movements, rather than to the muscular 
stiffness and tension, which operate in spastic spinal disease. 
Then, again, there are remarkable variations from time to time in 
the state of the tendon-reflexes, the muscular tension, and the 
muscular contractures, which are in striking contrast with the 
regular progression and steady advance of the symptoms in spastic 
spinal paralysis. In general paralysis the contractures occur 
almost contemporancously in lower and upper extremities, and are 
in both instances flexures; whereas in spastic spinal paralysis, tho 
lower limbs „are generally first affected, and exhibit not flexures, 
but, if we may be allowed the term, extensures (Sireckcontracturen), 

What'is the pathology of these spastic symptoms? In two of 
the cases there was a primary systematic affection of the pyramidal 
strands quite independent of the cerebral disease; in another case 
there was a primary non-systematio affection of the cord, which 
implicated the pyramidal strands, but was found elsewhere and 
partook of the nature of a multiple sclerosis. Are the spastic 
symptoms due to lesion of these spinal pyramidal strands, and to 
lesion of these alone? Zacher answers in the negative. For, 
there may be spastic symptoms in general paralysis without any 
disease of the cord; and in the cases reported in this paper there 
was seen to be a close correspondence between the spastic 
symptoms aad certain brain symptoms, e.g. the paralytic attacks 
that occurred periodically, and which were probably due to 
affection of the motor zone of the cerebrum. Zacher concludes 
that the spastio spinal symptoms of general paralysis may be 
caused by pathological changes, either in the motor region of the 
cerebrum, or in the pyramidal strands of the cord, and he thinks 
that the peculiar course of the symptoms in general paralysis 
points to lesion of the cerebrum as the predominant factor in these 
cases, 

Westphal states that spastic contractures and rigidity of the 
muscles never appear in the lower limbs, in cases of combined 
fascicular disease of the posterior and lateral columns, if the lesion 
implicates the root-zonew of the lumbar portion of the cord, 
Zacher extends this rule, and enunciates it thus:—In combined 
disease of the pyramidal strands and posterior columns, spastic 
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_symptoms will be absent in thoso parts of the body where the 
- corresponding root-zones of the posterior columns are diseased. 
The question arises, How is this prohibitive action of the 

posterior columns to be explained? It is plainly not in harmony 
with the theory, that spastic symptoms are due simply to direot 
irritation of the motor fibres of the pyramidal strands. Zacher 
thinks that the spastic symptoms must be attributed to a 
pathological exaggeration of certain normal reflex actions, which 
normal reflex actions may be exaggerated or diminished by 
influences acting through the pyramidal strands, either in their 
spinal or encephalic course. 


Thomsen and Oppenheim on Sensory Anesthesia.—The 
authors contribute a long article (Archiv f. Paych. Bd. xv. p. 559 and 
p. 633) on the occurrence of sensory anæsthesia in diseases of the 
central nervous system. ‘The term is used to embrace anesthesias 
of the special senses, and hemianewsthesias. The paper’ is illus- 
trated by fifty-two cases, and can only be very briefly summarised 
here. 

The sensory anesthesias form a typical group of symptoms, the 
most constant member of which is the bilateral concentric limi- 
tation of the visual field; the remaining special senses and the 
skin and mucous membranes are frequently affected, but by no 
means so regularly as the visual field. True hemianeesthesias are 
rare; indeed an absolute hemianesthesia, in the sense that the 
other side of the body is quite unaffected, is unknown. Sensory 
anesthesia is either a permanent condition, and then there are 
generally striking variations in its intensity and area of 
distribution from time to time; or more rarely iteis a transient 
condition. It is important to observe that in almost every case, 
psychical symptoms are present; there may be disturbances of 
consciousness—hallucinations, dreamlike states, &c.; or disorders 
of the affective faculties—irritability, depression of spirits, feelings 
of apprehension, &c. The degree of anesthesia runs parallel, as a 
rule, with the degree of psychical impairment. 

Sensory anesthesia (including hemianasthesia) is not patho- 
gnomonic of hysteria and hystero-epilepsy, as many are apt to 
suppose. It is found in epilepsy, alcoholism, neurasthenia, chorea ; 
in certain states characterised by continuous nervous apprehension 
with restlessness; in cases of railway-sgine and head-injuries, in 
maltiple sclerosis, in organic brain-diseases, and as a,sequela in 
various psychoses. The authors oriticise Charcot’s description of 


AND FOREIGN JOURNALS. l 561 


hysterical hemianæsthesia, and dissent from several of his con- 
clusions, They aver that sensory anæsthesia occurs in three 
forms: first, in conjunction with certain psychical symptoms, just 
mentioned, as a separate disease; second, in association with other 
functional neuroses and psychoses; and third, in association with 
gross organio lesion of the central nervous system. In this 
last case, it is not the result of any specially localised lesion, 
but of some general cerebral disturbance. The symptoms are 
accordingly of little value, as yet, in diagnosis or prognosis. 


Bernhardt on Nerve-stretching in Facial Spasm.—Bzan- 
. HARDT (Archiv f. Psych. Bd. xv. p. 777) reports the case of a patient 
who, after suffering four-and-a-half years from right-sided facial 
‘spasm, underwent the operation of nerve-stretching. The spasm 
disappeared; but a corresponding facial paralysis took its place. 
Four months afterwards the involuntary convulsive twitching 
reappeared. Bernhardt gives an analysis of the results of nerve- 
stretching in seventeen cases of facial spasm, and he comes to the 
conclusion, that the operation proonr:s temporary relief only ; but 
that it is worth performing, even to secure this temporary respite. 

W. J. Donis, M.D., D.Sc. 


On Spinal Sclerosis of Vascular Origin, Dumanax 
(Revue de Médecine, October 10, 1884).—Female, age 75. No 
history of syphilis. Pain in loins and lower abdomen; frequent 
micturition and catarrh of bladder. Later, pain in legs, spasmodic 
flexions of legs. Later still, permanent contractures, flexion of 
knees, addūction of thighs; some atrophy; absence of tendon- 
reflexes; spasmodic action of bladder. Slight systolic cardiac 
murmur. Finally, sores on the heels, rigidity of neck and muscles 
of back ; death from bedsore. 

Post-mortem.—In the heart, granulo-fatty myocarditis, and slight 
chronic endocarditis; atheroma of the coronary arteries. Athe- 
roma of the aorta and the cerebral vessels. 

The spinal changes are characterised by the author as interstitial 
myelitie, in distribution diffuse and perivascular. There was 
postertor sclerosis both in the columns of Goll and of Burdach, but 
sometimes of each separately, sometimes together: the sclerosis 
was not bilaterally symmetrical; sometimes the whole column was 
involved, somet‘mes it ws entirely sound. à 
` The antero-lateral columns were deeply affected, but the cro#sed 
pyramidal tracts were not accurately marked out; the direct 
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pyramidal tracts were for the most part free: the sclerosis extended 
round the cord to the anterior root-zones. 

The gre y matter: there was one patch of softening in the lower 
dorsal region; elsewhere it was intuct, the anterior cornual cells 
were normal. 

As to the minute anatomy—in the small vessels the endothelium 
was proliferating and thickened, the vascular walls were thickened 
and infiltrated with nuclei; the lymphatio sheaths of the vessels 
were filled with leucocytes. The large vessels were affected in a 
similar way. The sclerosis appeared to start from the neighbour- 
hood of the vessels:- in patches of a star-shaped form with ill- 
defined borders. The neuroglia was thickened; there were 
numerons spider-cells; the myeline sheaths were atrophied ; the 
axis-cy linders were present, but not swollen. , 

The author considers the case to be neither combined aystematic ` 
sclerosis, nor lateral amyotrophic sclerosis, nor disseminated 
sclerosis; but diffuse myelitis depending on general atheroma of 
the vessels. 


i Acute painful Paraplegia. Duxorard (de Vizille) (Revue 
de Médecine,- July 1884, p. 582).—An affection observed by the 
author at Vizille. Six cases are detailed, and the general summary 
of the symptoms is as: follows: The disease begins with lumbar 
pain and s‘iffness in the back; the pain may be acute from the 
onset, or may gradually increase in intensity, It sometimes passes 
up to the neck. Next, pain in the thighs and legs, not fullowing 
the course of the sciatic nor limited to the joints, but involving the 
whole limb. The gait is limping. In severe cases thére is slight 
febrile action, but as a rule the general health rémains good, 
except for pain and sleeplessness. 

In a few days the patient is confined to bed with the pain, which 
is very severe. The reflex function of the cord is much increased, 
so that the least communicated movement gives rise to a species of 
tetanus in the lower limbs. The patient is unable to use bis legs 
and has difficulty in passing urine, though the author does not 
think there is any true paralysis. In rare cases the symptoms are 
abruptly transferred from the lower to the upper extremity, 

The acute period lasts 10 or 15 days; the pain first disappears, 
then control over the limbs and bladder is re-established. In 80 
or 40 days the patient is well. © 

The paina are not of a shooting character, but rather of the 
nature of muscular cramp and twitching. They are more severe 
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than the pains of myelitis, and there is no girdle pain. The cause 
is as yet unknown. ‘The author compares the disease to an 
epidemio observed fifteen years ago, at Azannon, in Spain. : 


On Tabetic Entorrhwa. G. H. Roar (Revue de Médecine, 
July 1884, p. 555).—The ocourrence of diarrhosa in tabes has been 
commented upon by various authors, e.g. Oharovt, Vulpian, 
Fournier, Pitres, Putnam. Out of 32 tabetic patients examined by 
the author, 14 had diarrhea; and in 5 of these cases there was 
reason to think it had +pecial connection with the disease. 

“Tabetic diarrhoea” may ooour either as an accompaniment of 
abdominal pains (orises entéralgiques); or without pain (crises 
interrhoiques), as a mere intestinal flux. Generally it is an early 
symptom, sometimes occurring even before the lightning-pains, 
- sometimes jt dates from the same time as thoy do, and it may havo 
a distinc relation to them. 

The attacks of diarrhea are sudden both in onset and dis- 
appearance, and no caus? can be assigned for them. They may 
last from two or three days up to a week or more, The 
stoola are from three to eight in number per diem, a watery 
or mucous liquid, in colour grey, greenish, or yellowish. The 
patient may be subject to these attacks for many years. Not 
-unfrequently they are associated with gastric crises, sometimes 
with secretory disturbances, such as sweating, sialorrhoa, or 
polyuria, In a case given by the author the diarrhoea was 
associated with excessive flow of saliva, and both were checked by 
the administration of atropine. 


Left Inferior Facial Paralysis. Left Hemiplegic Epi- 
lepsy. Doubtful Diagnosis before and after Death. Lax- 
Douzy and Srempay (Revue de Médecine, December 1884, p. 984). 
—An unmarried female, age 29, whose personal and family history 
was unexceptionable, came to the Oharité for the following 
complaints: Jeft facial paralysis, involving the lower fucial dis- 
trict only, of six or seven months’ duration; attacks of convulsions 
involving the left side of the face, which had begnn about the 
same time as the paralysis as mere twitchings, but had increased 
in intensity, and at the time of the observation amounted to 
epileptiform attacks, spreading to the left side of the neck and to 
the left arm. There was evidence of a slight mitral stenosis, but 
no other disease. 

‘An attack soon after admission is described as follows :-—STight 
aura = sense of weight in frontal region, dizziness, tremor of facial 
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muscles; then sudden attack, stiffness and convulsive movements 
of left arm, rotation of head and eyes to left, convulsions of faciul 
muscles, tongue protruded and torn by. teeth; only slight tremor of 
-left leg. The convulsions were purely unilateral. Duration half 
a minute toa minute. Consciousness not lost. Paralysis of the 
- affected muscles, and chiefly of the fare followed the attack. 
Maximum interval two or three hours; attacks sometimes 
subintrant. 

The patient became worse, the attacks more frequent and 
followed by coma, the pupils unequal, the temperature raised. 
Vigorous treatment with iodide of potassium was instituted, but 
the patient died. 

No lesion was found post-mortem sufficient to account for the 
symptoms, It is mentioned, however, that on the posterior part of 
the 2nd frontal convolution, and the corresponding part*of the 8rd ` 
frontal (ight side), there was a patch the size of a five-franc piece, 
of a pale pink colour. There was a similar appearance on the 
lower part of the right parietal lobule at the level of the pli courbe. 

These appearances, the author thinks, were more likely the 
result than the cause of the convulsions. 

The diagnosis made during life was “ Jacksonian epilepsy,” te. 
epilepsy symptomatic of an irritative lesion of a part of the right 
fronto-parietal lobe. The al sence of an appreciable organic change 
post-mortem made this diagnosis doubtful; but there are also 
difficulties in the way of the other hypotheses which might be 
advanced, viz. (1) simple epilepsy, with convulsions of limited 
area, aud without loss of consciousness; (2) hysterical attacks 
having a futal issue, 


Case of Arsenical Paralysis. By Cuaxves K. Mitts, M.D. 
(Journal of Nervous and Mental Disease, January 1883).—The poison- 
ing was produced by eating a pumpkin pie containing arsenious acid. 
The patient was a man aged 24, previously healthy. Vomiting and 
prostration were the only immediute symptoms. Six days after 
the poisoning, numbness and aching about the knees came on, 
followed by weakness in the legs. Three days later, the samo 
phenomena in the wrists and fingers; then complete paralysis 
below the knees. A month after the poisoning, severe pain, be- 
ginning in the knees and spreading downwards, aching, boring, 
and Imeinating in character; the hands being similarly but less 
sevefely affected; numbness of the legs also became extreme. The 
result of an examination two and a half months after the poisoning 
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was as follows :—Much wasting of the limbs. Legs quite paralysed 
-below the knees: no definite contractures, but occasional 
cramping pains with involuntary flexion at the knees. Impair- 
ment of tactile sense, with extreme sensitivoness of muscles, up to 
the middle of the thighs. Farado-contractility of muscles absent 
in legs, diminished in thighs. With galvanism, contraction to 
medium currents, alteration of polar reactions. Upper limbs :—well 
marked, though incomplete paralysis below the elbows, affecting 
specially the supinators and extensors. Movements of thumbs 
and fingers impaired; well-marked contractures at elbows; 
Farado-contract‘lity diminished; to galvanism, reaction of de- 
generation, thoush less marked than in legs. Hypermathesia of 
fingers. Transverse white bands were noted on the fingers. 

Patellar-tendon-reflexes absent. Cremasteric reflexes vigorous, 

‘and presenting some abnormalities. 

Bowels torpid, some dribbling of mine. Noalbuminuria. Pulse 
betweoh 107 and 148. Temperature normal or nearly. The 
patient improved under treatment, and in three months’ time 
seemed on the road to recovery. 

Of six other persons who partook of the pie, four had symptoms 
of paralysis. 


* McNutt on Double Infantile Spastic Hemiplegia (American 
Journal of Medical Science, Jan. 1885).—Dr. S. J. MoNutt reports a 
case of double infantile spastic hemiplegia, with notes of the post- 
mortem appearances, illustrated with seven outs exhibiting the 
lesions found. This is believed to be the third, or, at the most, the 
fourth caseofits kind upon record. Yet these cases do not appear to 
be so very uncommon, since four others presenting similar symptoms 
are known to be now in New York city. As a distinct condition, 
even simple infantile spastic hemiplegia has but lately received 
attention in text-books. For this reason, and on account of the 
difficulty of obtaining any comprehensive information on the 
subject, the collection of facts and theories presented in Dr. 
MoNutt’s paper is of value, and must lead to a further study of this 
interesting condition. Dr. McNutt has collected and tabulated 34 
caseg in which autopsies have been made, and each of them pre- 
sented atrophy of the cerebral cortex, near the fissure of Rolando, 

Tho subjects of infantile spastic hemiplegia may live to old age. 
The inception of the disease, however, always dates back tqearly 
childhood, or to intra-uterine life. At whatever age seeag its 
victims are characterised by more or less complete hemiplegic 
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motor inability, atrophy, and contractures, with or without aphasia, 
monosyllable utterance, dysphagia, dyspnoea, and idiocy, the latter- 
being especially characteristic of the double affection. 

The etiology of infantile spastic hemiplegia has been defined as 
primitive defect, arrest, encephalitis, and hemorrhage. 

Clinically the cases may be divided into three classes ; those in 
which the inception of the condition precedes birth, those in which 
it occurs after birth, and those of which parturition is the cause. 
The paper concludes with a careful study of the differential 
diagnosis and treatment. 


Osler on Jacksonian Epilepsy and the Situation of the 

Leg Centre (American Journal of Medical Science, Jan. 1885).—The 
author describes a case of Jacksonian epilepsy, the main points of 
. differonce between which and true epilepsy are, the slow onset, ° 
. local in character, beginning in, or in mild attacks confined to, one 
limb or a single group of muscles; the gradual extension until 
the side is involved, or, in severe attacks, the entire body; loss of 
consciousness lute, not early and sudden, as in true epilepsy ; and, 
lastly, the muscular contractions are clonic, 

His case lasted over fourteen years, the convulsions beginning 
in the left hand, at first monobrachial, then extending to the leg, 
afterwards becoming unilateral, and finally general; at first’ 
without loss of consciousness. For the first nine years of the 
illness, there were remarkable intermissions, lasting fur six or 
seven months, once an entire year. Six years after the onset, the 

. left leg got weak and stiff. For four years, the tenth, eleventh, 
twelfth, and thirteenth of the illness, the seizures were frequent. -> 
During this period, there were six weeks of unconsciousness in 
which the spasms were very frequent, fifty to eighty in the day. 
Ton mouths prior to the final attacks, there was freedom from 
convulsions. The intellectual faculties were unimpaired. 

- The ouso is unusual in the limitation ofthe lesion to the ascend- 
ing frontal convolution and to its fasciculus of white matter, 
scarcely involving the grey substance which is commonly affected 
in cortical epilepsy. The accurate localisation and the remarkable 
absence of tissue changes in the immediate vicinity give the case 
the nature of an exact physiological experiment. With this 
limited lesion of the motor area there were permanent paralysis, 
with sontracture of one extremity, and @pileptiform convulsions. 
Another feature of interest in the case is the light it throws on the 
situation of the leg centre, The fibrous mans was situated entirely 
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within the anterior part of the paracentral lobule limited in extent, 
-confined chiefly to the medullary fibres of the superior frontal 
fasciculus, and only touched the grey matter in places. A’ point 
to be referred to is the absence of the paralysis of the leg for the 
first six years, for, if the convulsions and monoplegia were caused. 
by the same lesion, how explain the late onset of the latter? From 
the fibroid state of the tumour it might reasonably be inferred that 
it was originally larger and had shrunk, but the absence of 
puckering on the surface, and the way in which the margins 
merged with the contiguous parts, make it probable that the 
growth was always small; so small, in fact, that at one period of 
its development it may have caused sufficient irritation to induce 
the convulsions, and yet at the same time not involve the special 
fasciculi of white fibres to the extent of producing weakness of the 
` leg, or monoplegia. 


Kemper on a Case of Lodgment of a Breech-Pin in the 
Brain; Recovery (American Journal of Medical Science, Jan. 
1885).—A lad received a compound fracture of the frontal bone, 
immediately above the right frontal sinus, by a bursting gun. 
The breech-pin was found imbedded in the brain, at a distance 
of half an inch, and was withdrawn by the aid of dressing-forceps. 
-No untoward symptoms were developed until the evening of the 
fourth day, when a convulsion ensued because of pent-up pus, and 
after the removal of the cause no further trouble followed. The 
lesson to be derived from the study of the case is the necessity of 
maintaining free draining in cases of a similar nature. 

Eliot on Poliomyelitis Anterior in Adults (American 
Journal of Medical Seience, Jan. 1885).—The author describes 
a case of poliomyelitis anterior occurring in an adult. The 
progressive development of muscular weakness, unattended by 
febrile symptoms, but accompanied by diminution of the size of the 
limbs, by abolition of the patellar tendon reflex, and by sensations 
of numbness, yet without loss of tactile sensation, and without 
interference with the function of either the rectum or bladder, 
rendered the diagnosis clear and indisputable. 

A large proportion of the reports of cases which have been 
published contain little or no information concerning the details 
of treatment, and in emany others the multiplicity of drugs 
prescribed renders any reliable conclusions in regard to the gffect 
of each almost impossible. Bromide of potassium, belladonna, 
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strychnia, ergot, and iodide of potassium have been most often 
employed, and most praised. Counter-irritation, baths, rubbing 
and exercise, and electricity are also included as important elements 
in most plans of treatment. From a careful study of the results 
of various plans of treatment as reported by various observers, 
Dr. Eliot deduces the following conclusions :— 

First. Counter-irritation and ergot should be employed early in 
every case. Second. Massage and electricity should be used as soon 
as there is evidence of improvement. Third. Little, if any, effect 
can be expected from iodide of potassium. Fourth, Belladonna and 
the bromidos should be used only with extreme caution. Fifth. 
Strychnia should be entirely avoided. 


Reichert on the Regeneration of the Vagus and Hypo- 
glossal Nerves (American Journal of Medical Science, Jan. 1885).— - 
Since the time of Fontana the subject of the regeneration of cut 
nerves has been one of great interest and importance, and some 
experimental work has been done with more or less success. - At 
the present time there seems to be no difference in opinion as to 
the fact, that fibres of the out ends of nerves will unite with similar 
fibres; and that the regenerated sensory nerves will still convey 
sensory impulses and the regenerated motor nerve motor impulses. 
In the case, however, of the regeneration of sensory with motor- 
fibres, there yet exists considerable uncertainty. 

Dr. E. T. Reichert records some experiments which wero made 
to learn if the fibres of nerves of entirely different origin and 
function would unite, and if regeneration should occur, to know 
the form of the return of function, or, in other words, o know if 
a motor nerve was capable of conveying impulses. peculiar to 
another motor nerve. The vagus and hypoglossal were selected 
as being nerves of distinct origin and function, and in case of 
regeneration would probably afford the best facilities for accurate 
observation. 

The experiments were performed on dogs, and it was found that 
the motor fibres of the vagus in all of the five dogs operated upon 
had actually become united to similar fibres in the trunk of the 
hypoglossal, and that the hypoglossal fibres conveyed impulses 
which were peculiar to the vagus apparatus. Moreover, that in 
at least one dog (the others not being examined in this way) 
irritation of the sensory fibres in the hypeglossal trunk gave rise 
to impulses which were conveyed by the sensory fibres of the vagus 
to the vagus centres, and produced effects like those induced by 
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excitation of the vagus trunk, thus showing in both instances that 
& motor or sensory nerve can convey impulses peculiar to another 
motor or sensory nerve of entirely different origin and funotion ; 
and indicating that at least in some nerves the effects produced by 
impulses from the periphery are not dependent upon any pecu- 
liarity of impulses due to physiological peculiarities of the peri- 
pheral sense-organs or nerves through whioh the impulses are 
conducted, but upon the peculiar physiological properties of the 
nerve centres; hence we have respiratory movements, &o., occur- 
ring in the tongue brought about by impulses from the. vagus 
centres through the hypoglossal nerve, and effects on the respira- 
tion, pulse pressure, and vomiting centre, through impressions ` 
carried to the vagus centres by impulses generated in the hypo- 
glossal. 

Not only did Dr. Reichert find motor fibres of distinct origin 
and function united, but we find among the vagus fibres at least 
three physiologically distinct sets of motor fibres united with fibres 
of the hypoglossal, viz. fibres conveying inspiratory impulses, 
fibres conveying expiratory impulses, and fibres conveying esophageal 
impulses; the first two sets, no doubt, consisting of fibres of the 
vagus going through the recurrent laryngeal to the muscles of the 
larynx, and the latter set forming part at least of the fibres 

belonging in the same branch. 

Another interesting fact to be noted is, that the sensory fibres in 
the trunk of the hypoglossal, at the point of union with the vagus 
in these experiments, are recurrent fibres (sensory fibres coming 
from the superior cervical nerves through the descending branch 
of the hypoglossal and running from the branch towards the 
centre), and accordingly conduct impressions normally, not directly 
toward the centres, as is commonly the case with sensory nerves, 
but first peripherally making a circuit, as it were, before reaching 
the centres ; therefore, since the sensory fibres in the hypoglossal 
which united with the sensory fibres in the vagus, conducted 
impressions to the vagus fibres, it is obvious that these impressions 
were conducted in a direction opposite to that of the normal, thus 
offering corroborative testimony to the very interesting experiment 
of Paul Bert, in showing that sensory fibres can convey impres- 
sions in both directions. 


Cortical Lesions of he Brain.—By M. ALLEN Starr j- 
can Journal of Medical Sctences)—The author gives an analysjs of 
50 cases of cerebral disease recorded in America, selecting only 
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those in which there was a single lesion, of moderate extent, of 
considerable duration, and determined with sufficient accuracy 
post-mortem. A consideration of the symptoms, loth positive 
and negative, in these cases leads him to the following results. 

Lesions of the frontal lobes (excluding the ascending frontal 
convolutions).—Twenty-three cases of various kinds—wounds, 
abscesses, tumours. Decided mental disturbance ocourred in one- 
half the cases; a disturbance which may be described as a loss of 
self-control, and consequent change of character; a loss of power to 
fix the.attention, or to recognise the import of an act in connection 
with other acts. No symptoms of aphasia, no motor or sensory 
‘paralysis; blindness, when it occurred, was referrible to optic 
neuritis, and disturbance in the sense of smell to pressure on the 
olfactory bulb. 

Lesions of temporal lobes (11 cases).—Such lesions, may exist . 
without any localising symptoms; but they may cause disturbances 
of the special senses of hearing and of smell; of hearing, prebably, 
when the first temporo-sphenoidal convolution is damaged; of 
smell, when the inner sphenoidal convolutions are damaged. It 
must be remembered, however, that the cases bearing on the 
localisation of the sense of smell are few, and that hearing may be 
impaired by pressure on the auditory nerve. In one case the 
supra-marginal convolution was affected also, and there was. 
amnesic aphasia. 

Lesions of occipital lobes (10 cases).—In these the most prominent 
symptom was disturbance of vision. (The author has already 
fully treated of the function of the occipital lobes with respect to 
sight. American Journal of Medical Science, Jan. 1884,.abstracted 
in ‘Brat,’ No. 28.) In three cases there were mental symptoms 
—loss of memory, occasional maniacal excitement, inability to 
. recognise friends. Lesion of the angular gyrus was found in a 
_ case of parapbasia with agraphia ; the patient at one time had lost 
pA of the appearance of words. 

Lesions of the parietal lobules (4 cases).—No symptoms could be 
with certainty connected with the lesion. 

The author will, in a future paper, consider lesions of the 
central convolutions. The present paper indicates, by the method 
of exclusions, that the centres for motion and for general sensation 
must lie here. 

™) e 
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Multiple Neuritis, By 5. G. Wree, M.D. (Archives of Medi- 
cine, August 1884), 


Cask I.— Male, mt. 22. Well tilla year ago: sineo then, attacks 
of darting pains iu abdomen and back, For the last five dayo pain 
and ewelliue in legs and arme, headache and feverishness. On 
admission, terdi rness over jelt radial nerve, biceps cubiti of both 
sider, and inuseles of aighi forearm; over peroneal and seidis 
nerves of both sides, over calves and thighs. Swelling of hanis. 
feet, and face. Aris contracted, in position cf partial flexion. 
Lower lings mo or Jess paralysed throughout. Plantar reflex 
most marked on left side; patellar reflex alsent dn both sides. 
Voradic e niru tilit) feeble in libialis anticus, peronei, and vastus 
externus of Leth sides; absent in rectus femoris and vastus 
internus; in inteross i, woderately goad; in extensors of forearms, 
snpinator Dungus, and biceps almost absent; sumewhat better in 
tricops, dultuid and flexors; in facial muscles norinal. Tempera- 
ture raised fur first three weekr (once 19457). 

Ifo was treated with salicylic acid, iodide of potassium and 
electricity. > Could pet alont in 24 months; and in 4 months was 
auite well. ‘The patellar reflex had, however, returned only in the 
right leg, and that slightly. 

_ Cuuses alleged by patient, that he had eaten eume urwholesone 
meat, that he had “caught coll.” 


Case If.—-Female, œt. 28. Well till two months ago, when shc 
eaught eid while menstruating. After this, pain in abdomen. 
followed by uwabness aml anasthesia, with a (transito yo cirdle 
sonsation.. Then the numbness left the -bdomon, sud pessea to 
the knees and legs. Sometimes sharp pains, sometimes dead 
aching, in the lega. Unable to stand, can move logs and fret, but 
keeps them slightly flexed; passive cztension of them causes 
disagreeable fecling at heart. Slight numbness of bands. Ten- 
derness over muscles and nerve-trunks of lower limbs. JTmpaired 
sensibility in left leg; plantar reflexes good; patellar reflexes 
absent. Reaction to faradism normal in tibiales antici; poor in 
right perenel, gastrocnemius, and quadriceps eruris; poor in left 
gastroonemius, abeent in left rectus femoris. Subsequently the 
reaction was absent from both perouei and from left vastus 
internus. Galvanic reactions (both sides) pormal in tibialis 
anticus; in peronens, ‘slow lmt strong” to 12 cells; in, peste. 
enemius, “ very sluggish ” to 16 cells. i 

Tain and tenderness increased in lege, and spread to upper 
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limbs; subsequently the legs became free; but the fingers 
anesthetic and tender. 

Treatment: salicylic acid, blisters, morphia, and compresses of 
carbolic-acid solution. ' 

In five months could walk with assistance, the heels not touching 
` ground. In six months she was well. 

Case I11.—Female, mt. 34. History of rheumatism and alco- 
holism. Attack of vomiting three months before present illness. 
Present illness three weeks’ duration; began with pain and numb- ` 
ness in the legs. Now pain chiefly in joints and back; cannot 
bear finger ends to.be touched ; perspirations, delirium. Tenderness 
of muscles and nerve-tiunks of limbs. Paralysis of hands, fect, 
and legs, and (?) thighs. Anesthesia in left lower limb. Absence 
of plantar and patellar reflexes. Complains of choking. Death 
the day after admission. í . 

Case [V.—Female, age not given. History of gonorrhoea three 
years previously, and of chronic alcoholism. Diinking boût fuur 
weeks before admission, followed by vomiting, delirium, and 
hallucinations. For some days had had aching pains in lower 
limbs, and numbness in hands and forearms. Severe pain on 
admission ; knees flexed, pain on attempt to straighten them ; loss 
of power in extensors of wrists and hands; tenderness over nerve- 
trunks and muscles of all the limbs. Sore throat, but diphtberia- 
could be excluded. 

The paialysis advanced; aneestberia of fingers and feet appeared ; 
pate‘lar reflexes were absent. The voice became reduced to a 
whisper. She died seventeen days after admis-ion, with paralysis 

“of the diaphragm, having been too ill to admit of a dotailed 
examination. > 

Post-mortem.—There were found small suppurating spots in the 
lungs, and suppuration in the pelvis of the kidneys; also disease of 
the liver. The brain and spinal cord were both healthy. The 
principal nerve-trunks of the limbs were found to be diseased ; the 
disease being most marked in the lower end of tl.e sciatic system ; ; 
less marked, though still extensive, in the distal ends of the 
nerves of the arms. The changes were very similar to those found 
in secondary degeneration after section of a nerve, viz. breaking up 
of the myelino, which was reduced to fine debris, or even absorbed ; 
destruction of the axis cylinders or solution of their continuity ; 
piina of small masses (nuclei?) which stained deeply in 
carmine. These changes were much more marked at the distal 
than at tho proximal parts of the nerves. Where least marked, 
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the chango consisted only in an «lteration of the myeline near 
Ranvier's constrictions, without increase of nuclei, and without 
"o break in the axis cylinder. 

The anthor háa observed no less than eighteen cases of this 
disease, and gives the following summary of his obsorvations :— 
Ages of patients: minimum, 9 years old; maximum, 51; usually 
between 20 and 30; no particular preference for either sex; onset 
a week fo four months before admission, recovery usually in a@ 
few months; death threo times. Sensory disturbances usually 
prominent; tingling and numbness, then pain and hygerms- 
thesia, tonderness over muscles and nerve-trunks (especiallf? the 
latter), Motor disturbances, at first stiffuess due to pain, then 
paralysis; coutraction of lower limbs in position of semiflexion is 
common. Electrical reaction of muscles altered; wasting of 
muscles and gencral loss of flesh; sometimes glosey skin, cadoma 
of limbs, excessivo sweating. ‘lcndon-reflexes usually absent; 
skiu-refilcxes msy bo normal. Some fover at first; sometimes mild 
delitium or hysteria. Discase usually begins in legs; may spread 
to arms, or even respiratory muscles. Diagnosis from anterior 
poliomyelitis, progressive muscular atrophy, lead-palsy; or in 
eertain cases froin rhoumatic fever or spinal meningitis. 


A Case of Acute Poliomyelitis in the Adult. By Joux 
Vax Dury, M.D. A unique Case of Poliomyelitis Anterior 
Acuta of the Adult. By Asmnosr L. Ranxey. M.D. (Archives of 
Medicine, Angust, 1884.)--In both cases: the anthors srek to 
establish, that exucasive musenlar action of a limb has an influence 
in detormining the part on which the disease chiefly falla. In 
Van Duyn’s case, the pation’ had been engaged a fortnight 
previously in “putting the stom,” usiug principally the right 
arm. ‘The motor paralysis (which was accompanied hy a soreness 
and tendemess extending miadvally over the whole body) began 
in the right hand, and spread in three days’ time to all four limbs, 
paing, however. the left forearm and hand; and when seen by 
the author about four months after the ousct, the right upper limb, 
the left shoulder-:auscles, and tho left tibialis anticus were princi- 
pally affected. In four months more, the left shonlder and 
tibialis anticns had recovered, while there wag still much atrophy 
in the right upper limb. 

Jn Runney’s care, the patient, a sawyer, was acoustoined, ir une 

-course of his work, to woik a treadle with his lefi foot, and “push a 
board against a circular sew with his right hand. The paralysis 
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(which tevelopod suddenly after sleeping on wel grass) was 
confined to the lufi foot and leg and right upper lin. Tho 
parak sis of the leg disappeared in a few woeks; but the right 
hand aod ann remained, after nearly two years, paralysed and 
atrophied. 


TMhisirations of the Anomalous Course of Posterior Spinal 
Sclerosis—Br L. C. Srouiy, M.D. (Archires de Médecine, October 
1884) --In the first two cases the onset of the discaso was marked 
by sy 1aytoms suggesting focal lesion of the lower part of the cord. 

Cass 1.—Old lateral curvature of spino; ryphilis fourteen years 
ago. Two years before he first came under observation, numbness 
appeared in loft foot and leg and epread reconily to right. Symptoms 
on frst obgorvation : progressive weaknose of logs, slow micturition, 
diminution of rexnal power; anwsthesia of foet: loss of patellar, 
and plantar reflexes. No pains, no ataria. A year later, ataxia 
had developed ; and in another year or iwo, fulgurating pains, Brt 
in rectum, tuen in thighs and kga. 

Tt is possible that a syphiiiie inyelitis occurred first, co trally 
situaicd, in the lower part of the cord, and posterior selcrosis 
followed secondarily. 

Case I.—Tho patient, who had been previously healthy, except 
for a chancro somo years before, came under observation for what 
‘appearea to be acute double sciatica, continuous pain in both 
lower limbs, which had come on suddenly after a chill, Numbness, 
blight luss of powor, and slight emaciatiun of the legs followed ; 
there was paralysis of bladder, absence of tondcn-refloxcs, wcll- 
marked ataxia of legs, griping pain in left chest. All the original 
symptoms disappeared, exceptiug the ataxia of tho legs; the 
paticnt became subject to the ordinary fulgurating pains, and 
acquired the characteristic gait of locomotor ataxy. 

The pussibility of a local syphilitic losion is again pointed out, 

Case i1i.—Diplopia and atrophy of the optic nerves appzared 
four years beforo the pains set in. 

Case 1V.—-The neuralic paius had existed for twenty-nine years 
withont ataxia of the legs. The patellar-tendon reflexes wore 
absent. The patient died from cardiac and renal disease: post- 
morte, sclerosis of the laterul parts of the posterior columns was 
found to exist. 

“Uat V.—Charactoristic pains for twelvi yenis; slight anæsthesia 
of feet, absence of tendon-refloxes: no ataxia, Chrortic arthritis 
of both knee-joo ute. 
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Oase VL—A patient hal previously had twv attacks of “ cerebral 
congestion,” and had once been “almost insane.” He consulted 
ths author for lightning pains of six yours’ duration. Absenvo of 
patellar tendon-reflexes, slijht stagg ring with eyos olosed. In 
three years’ time, typical general paralysis with grand delusions 
had devoloped. 

Such a complication is well known to ocour in the later stages of 
tabes: the anthor thinks it is unusual in the early (pra-utaxic) 
stage. In the present case, the cerebral and spinal affections may 
have beon independent of each other. 


The Neurotic Disturbances after Joint Affections. By 
Dr. George W. Jacosy (Journal of Nervous and Mental Disease, April 
1884),—The-paper is based on the observation of thirty cases; three 

".of which arè briefly detailed. These nervons disturbances may affect 
(1) sensation —producing hyporeexthesia or hyperalgosia (usually at 
an early stage), or anesthesia (usual'y later), or neuralgio pains ; 
(2) motion—producing paralysis of the muscles; (3) uutrition— 
producing muscular atrophy, hypertrophy of the subcutaneous tissue, 
sclerosis of the skin. The author's remarks chiefly relate to the 
musculur atrophy and paralysis. The course of the affection is as 
follows. Ata variable time after an injury to a joint, which may 
“have beon severe or slight, the muscles become flabby, or even 
wasted, and lose their contractility. Paralysis (i.e. loss of vo-, 
litional contractility) usually precedes this wasting; but.on testing 
the wasted muscle it is found that their electrical contractility is 
affected also. Contractility both to faradio and galvanic ourrent 
is much diminished, but there is no reaction of degeneration. This 
paralysis and atrophy affects, first and principally, the extensor 
muscles of the injured joint; but it may spread to others; and has 
been reported to pursue an ascending course and involve the entire 
half of the body (Révellont). In the case of the ankle- or wrist- 
joints, however, the extensors are not specially singled out, and 
the affection has a descending course. In the case of the finger- 
joints the interossei suffer most. The author believes that in par- 
alysis of this kind thero is always muscular atrophy, but thet it 
may be obscured by hypertrophy of the subcutaneous tissue. In 
one of big cases, after injury to the knee, paralysis of the triceps 
oruris was noted as soon as three days subsequently, and atrophy j 
four days more. The dfagnosis from progressive musoular thy 
may be in some cares difficult; especially where the interossei are in- 
volved; the points of distinction are—that the puralysis precedes 
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the atrophy, disturbances of sensation are oftener present, the reac- - 
tion of dogeneration is absent. The prognosis is favourable: for 
treatment, the author-relies greatly upon massage. 


Case of Nodular Tumour of the Corpus Callosum. By 
Francis A. McGuinn, M.D. (American Journal of Neurology and 
Psychiatry, May, 1884.)—This tumour (which appears to have been 
gummatous in nature) was a firm, irregular body, seated on the 
anterior edge of the corpus callosnm, and covering about 24 cm. of 
its upper face, also encroaching slightly on the curve towards the 
rostrum. Length 34 cm., greatest diameter 2 cm. “It consisted of 
-@ main mass continuous with the corpus callosum, with buds , 
sprouting from it. The tissue of the corpus callosum was un- 
softened, but the adjacent parts of the gyrus fornicotus on both 
sides was excavated ; and also the cortex in the neiglbourhood of 
the ascending and horizontal parts of the calloso-margin’l fissure. 
There was also much thickening of the ependyme of the* fourth 
ventricle. 

The author does not connect the clinical phenomenon of ee case 

with the tumour; the course of the disease had been briefly as 
follows oha in 1873, meningitis (?) in 1880, fair recovery; ’ 
left facial palsy in 1882, Next year, headache, convnlsive attacks, 
partial dementia; finally, other fits, in one of which ne died. 


Case of Tumour in the Optic Thalamus. By T. A. McBripg, 
M.D. (American Journal of Neurology and Psychiatry, May 1884).— 
This tumour (also probably gummatous), of the size of a walnut, 
sprang from the optic thalamus at the junction of ity posterior 
and middle thirds, and spread inwards into the ventricle, anid 
through the corpus callosum into the longitudinal sulcus. [A 
transverse vertical ‘section of the brain, made at the fissure of 
Rolando, thus shows the corpus callosum destroyed in the middle 
line, and to the right of the middle line.] The patient (who was 
deaf, incoherent, and dull) had left hemiplegia; and died with rise 
of temperature and delirium. He had complained previously of 
headache, and had been unable to walk, or to button his clothes, 
&c., eo well as formerly. 

J. A. Orirerop, M.D. 
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